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Notes of the Month. 


CriTIcIsM has often been levelled at the British Associ- 
ation—one of the greatest scientific institutions in the 
world—that, so far as the outside public is concerned 
its existence and influence are felt only for about one 
month of the year, the month centring round the 
annual general meeting of the Association. Such 
criticism is in fact hardly justified: the work of the 
Association is going on continuously all the year round, 
and, except from the “‘sensation”’ point of view, the work 
done in other months is at least as important as that done 
at the Annual Meeting—which, after all, consists of 
little more than a report of the year’s progress. 
DIscOVERY has now been exploring the possibility of 
reporting British Association news at other seasons of 
the year, and the prospects of obtaining items of interest 
to our readers have proved very favourable, thanks to 
the willing co-operation of the Association officials. 
Beginning with next month’s issue, therefore, we hope 
to keep our readers supplied with a regular column of 
British Association news, leading up to our annual 
report of the late summer meeting every year. 





* * * * 


A recent letter to The Times, signed by Sir Frederic 
Kenyon, Trustee of DIscovERY, and nine other men of 
eminence in the world of learning in this country, points 
out that this year is not only Coronation Year, but also 
the centenary of the Civil Pension List in its present 
form under ministerial control. The object of this letter 
is to support the suggestion made by the Editor of the 
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Nineteenth Century that a most suitable and entirely 
acceptable form of celebration of this auspicious year 
would be the readjustment of the scale of Civil List 
Pensions bestowed on “ persons who’’—to use the 
phraseology of the Select Committee of 1830—“ by the 
performance of duties to the public, or by their useful 
discoveries in science and attainments in literature, have 
merited the gracious consideration of their Sovereign and 
the gratitude of their country.”’ As lately as last 
Session the matter was raised in the House of Commons 
by Mr. A. P. Herbert, but failed to evoke a sympathetic 
response from the Government, apparently because his 
appeal was believed to be without adequate backing in 
the shape of public opinion. The amounts at present 
awarded justify only too often the customary gibe of 
being merely a “ miserable pittance ’’ ; and DISCOVERY 
is glad to add its jot to the weight of opinion which, it is 
to be hoped, will give no excuse for government inaction 
when the matter is next raised in the House. 


* * * * 


A correspondent, making reference to the article, 
“The Builders of Zimbabwe,’ which appeared in the 
March issue of DISCOVERY, supplies some interesting 
comments. It would appear that the author's sug- 
gestion that gold has been found only in association 
with graves must be interpreted very liberally, as 
(whether by the agency of looters or for other external 
reasons) gold, in the form of both beads and plating, has 
been found scattered over most of the site. More 
important, however, is the suggestion that the main 
reason for the scarcity of important finds on the site 
(and the consequent lack of knowledge of the history of 
the ruin), is the absence of a local museum of any sort. 
The nearest museum in which objects found can be 
exhibited is at Bulawayo; and the transference of 
objects thither has met with great resentment locally. 
So that many objects found at Zimbabwe have been 
hidden away, with the inevitable consequence that 
many of them have been lost and valuable knowledge 
thus destroyed. The creation of a museum, even of a 
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very primitive nature, would seem to be a desideratum 
if further advance in the study of Zimbabwe is to be 
made. 


* * * * 


From a report in the Courier-Mail of Brisbane we learn 
with regret that “ Great-grandfather Peter,’ the cele- 
brated Macrozamia Denisoni in Franklin Park, Tam- 
borine Mountain, Queensland, claimed to have been the 
oldest living thing, is dead. Its age was estimated by 
Professor Chamberlain, of Chicago University, at not 
less than 4,000 years. Vandals cut it down in March, 
19360, and although what was left of the trunk was 
replanted in June, hope of its survival was faint. Indig- 
nation at its destruction led to the appointment of 
honorary rangers on Tamborine Mountain, with full 
police powers, in an effort to prevent further vandalism. 
The “ tree’ the largest known of the Cycads, was about 
30 feet tall, and was known to botanists in many lands. 
Other fine old Macrozamias still exist in Queensland, but 
it is doubtful whether any of them can be more than 
3,000 vears old. 


‘cc 


* * * * 


The strength of local feeling on the matter may be 
gauged by the fact that the Brisbane Telegraph, in a 
long illustrated article, discusses the question as to 
where the oldest living thing on earth now is. With 
the death of the “ great-grandfather ’’ it would seem 
that seniority must pass either to some of the ginkgos 
of China, which are claimed to be at least as old as 
Chinese civilisation (C. 4,000 years), or to the largest of 
the sequoias of California, estimated by growth-rings 
to exceed 3,500 years of life. Other claimants to great 
age are the Floridan 7axodium, or swamp-cypress, and 
some of the large pandanus palms of the Australian 
region. 

* * * * 


Mr. Geoffrey Boumphrey, by his broadcasts to 
schools, has turned many of his listening children into 
voung archeologists. A talk in which he urged his 
listeners to search their neighbourhoods fo: traces of 
ancient homes, has resulted in “finds ’’ being sent to 
him at Broadcasting House. Among these have been a 
parcel of flint arrowheads, pieces of pottery, small 
boxes and trinkets of all kinds. Wiltshire school-children 
have discovered what they hope is evidence of a Roman 
villa. So far they have unearthed thirteen Roman 
coins, a seal, pieces of Samian ware, a quantity of 
Romano-British pottery, bits of a mortarium, some 
tiles, fragments of brooches, and seven or eight pieces of 
white tessere. A Norfolk schoolgirl of ten, noticing 
that her brother was turning up bits of pottery in his 
digging, remembered what the broadcaster had said and 
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brought them to her teacher. The pottery turned out 
to be of ancient Greek design and to have been brought 
to Britain by the Romans, according to the curator of 
the Norwich Museum, who identified it. 


* * * * 


A sub-committee of the Fenland Research Committee 
has been engaged in the investigation of submerged 
prehistoric sites on the Essex coast and has presented 
a report, which is published in the current issue of the 
Proceedings of the Prehistoric Society (Vol. 2, 1). Surface 
settlements and camp sites, pit-dwellings, cooking holes, 
and other evidence of occupation were found below tide 
level at Clacton, Dovercourt, and Walton-on-Naze. 
These, it was ascertained, ranged in date from late 
Mesolithic, through both phases of the Neolithic, to 
early Bronze Age. The occupation was brought to an 
end with the onset of salt-marsh conditions. One 
of the most important results was the recognition for 
the first time of a form of grooved pottery of the 
Megalithic period, which shows affinities with two types 
of Dutch Megalithic ware. This, it is now seen, occurs 
over a wide area in.south-east Britain. 

* * * * 


In the same periodical an important paper by Mr. 
Philip Ullyott, of the Department of Zoology, Cambridge, 
opens up a new line of research in European prehistory. 
In ‘‘ A Note on the Zoogeographical History of North- 
Western Europe” he studies the geographical distri- 
bution in prehistoric times of certain types of flat- 
worms (planarians) of the same group living in fresh 
water, but adapted to different ranges of temperature. 
From this study he deduces that Britain must have 
separated from the Continent after the average summer 
temperature had exceed 12° C., but before it had reached 
more than 16° C. A simple correlation with the figures 
which have been worked out for ranges of climate and 
temperatures in Scandinavia during the prehistoric 
periods enables this to be fixed in terms of years. Further 
application of the method should prove no less fruitful 
than the use of palzobotany in the study of prehistory 
by pollen analysis, which has already produced some 
remarkable results in dating prehistoric sites. 


* * * * 


Beginning on April 1st, the Victoria and Albert 
Museum, which includes the India Museum, and the 
Science Museum are to remain open on three evenings 
a week until 8 p.m. At present they close at © p.m. 
The days selected for late opening are Thursdays, 
Fridays and Saturdays. The Victoria and Albert 
Museum has a long tradition of evening opening. Before 
the War it used to open late on three evenings a week. 
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Some Recent Bird Discoveries in Africa 


By David A. Bannerman, M.B.E., Sc.D., M.A. 


The writer of this article has often been asked, “ Are there any new birds remaining to be discovered in Africa ?”’ and 
judging by the experiences of the last few years the answer should be, for some time to come, in the affirmative. By “ new 
birds’ 1s implied entirely new species, not just new races, or sub-species of species already known to occur. 


PROBABLY there is no division 
in Africa more likely to yield 
discoveries to the naturalist than 
the Belgian Congo, for therein 
lies a great part of the vast 
equatorial forest which has 
already produced such remark- 
able forms of animal and _ bird 
life. It is now about thirty-five 
years since Sir Harry Johnston 
was presented in the Semliki 
Valley with a native waist-belt 
made from the skin of the Okapi, 
the first tangible evidence of its 
existence ; that remarkable 
animal has recently been trans- 
ported alive to Europe and was 
exhibited in the Zoological Gar- 
dens in Regent’s Park in 1936 
for the first time. Rumours 
of a strange animal existing in 
the Congo forest spurred Sir 
Harry to search for the creature 
and for long he believed he was 
on the track of the 
three-toed horse ! 
Describing his quest 
he notes that the 
atmosphere in the 
awesome depths of 
the Congo forest was 
almost unbreathable, 
with its Turkish 
bath-like heat, its 
reeking moisture and 
its powerful smell of 
decaying, rotting 
vegetation. Later, 
in his account he 
observes, ‘‘ This same 
forest, I believe, con- 
ceals other wonders, pr 


besides the Okapi, Plain of Lake Edward and “‘ 








The great equatorial forest near Buta, Belgian Congo. Below: 


light, including enormous goril- 
las.” Thus wrote Sir Harry 
Johnston only thirty-five years 
ago. The gorillas have not only 
been located, but long since been 
photographed in their natural 
stronghold in the Birunga Moun- 
tains, and thanks to the wise 
policy of conservation introduced 
by the Belgian Government and 
the untiring efforts of Baron de 
Cartier de Marchienne—the Bel- 
gian Ambassador in London and 
champion of wild life—we may 
hope that all danger of extermina- 
tion of these great beasts has been 
overcome for all time. Whether 
these forests hold still more 
discoveries of great beasts to be 
made, such as those instanced, is 
extremely doubtful, but the orni- 
thological discoveries which have 
come to light since Sir Harry 
Johnston penned those prophetic 
words _ still seem 
inexhaustible. 

A discovery of the 
greatest interest to 
naturalists was made 
in November, 1908, 
by Rudolf Grauer, 
who shot, in the bam- 
boo forests north of 
Lake Tanganyika, a 
most remarkable bird 
which Lord Roths- 
child named Pseudo- 
calyptomena_ graueri 
—the colouring of 
which was much 
more akin to that 
exhibited by Eastern 


gallery’ forest of the River Ruindt. Both SPecles than to an 


hot yet brought to photographs are by M. Gaston de Witte (Congo Museum). inhabitant of Africa, 








100 


With his unfailing perspicacity Lord Rothschild 
recognised its affinities with a Malayan genus of broad- 
bill, and when at a later date a specimen in the flesh 
was sent to the British Museum, Dr. Percy Lowe was, 
from examination of its anatomy, able to pronounce 
it to be without any doubt a member of the family 
Eurylaimid@, with its nearest relative in Malaya. The 
plumage of P. graueri is a beautiful vivid apple-green 
with verditer-blue throat and breast and under tail- 
coverts. 

This is still one of the rarest species in museum collec- 
tions and, owing to the difficulty of reaching its habitat, 
is long likely to remain so. This confirmation of a 
broadbill in Africa, a family believed to be restricted 
to the East: India, Malaya and the Philippines, was 
really an epoch-making discovery, and led to the 
investigation, in 1924, of the anatomy of a well-known 
African genus: Smuithornis, which systematists had 
placed with the flycatchers, but which were proved 
upon examination by Dr. Lowe also to belong to the 
family Eurylaimide. These birds, of which there are 
three species in Africa, have a characteristic concealed 
patch of silky white disintegrated feathers on the back, 
which can be displayed at the will of the bird. (See the 
figure on page 102). 

Of the next two discoveries of importance—I will 
write of them in the sequence of their discovery, not 


atin . = —E ~ — - _ 
t 
' 





Pseudocalyptomena graueri. Jhis drawing is pub- 
lished by permission of Lord Rothschild and the Editor 
of “The Ibis,” 
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necessarily of their relative importance in the world of 
science—both have occurred in the Belgian Congo, 
and here, for a moment, I may be allowed to digress 
to give the reader some slight idea of the thousands of 
acres—many still quite untrodden by Europeans— 
which stretch from the region of the Great Lakes to the 
Atlantic seaboard. Intersected by the Great Congo 
river and its innumerable tributaries, the vast Congo 
forest stretches uninterruptedly. 

The territories administered by the Belgian Govern- 
ment, including the mandated territories of Ruanda 
and Urundi, extend to something in the neighbourhood 
of 932,000 square miles. The eastern borders of the 
Belgian Congo encroach on the highland of East Africa, 
a ridge more than 600 miles in length, extending from 
the north of Lake Edward to the north of Lake Tangan- 
yika, with elevations of 8,000 to 10,000 feet. Ruwenzori 
itself attains an altitude of over 16,000 ft., and its 
western slopes are in Belgian territory. In this elevated 
region lie the remarkable Kivu volcanoes, the home 
of many strange birds and beasts. Immediately west 
of Ruwenzori lies the Semliki valley—a vast plain, 
visited by the British Museum Expedition of 1905-6. 
To the north-west lies the Ituri district, to be mentioned 
hereafter, and far away in the south-west of the Congo, 
the Kasai region, another district which figures in the 
tale I have to tell. While the elevated portions of the 
Belgian Congo are relatively restricted, the Lowland 
Rain Forest of the Upper and Lower Congo covers 
thousands of acres, bounded on the north and south 
by the savannah country, into which the gallery forests, 
with their accompanying forest-frequenting birds, shoot 
out long tongues—remnants of a once continuous 
forested area—following, as a rule, the water-courses. 
After endless days in the rain forest the change into the 
savannah is very marked, the forest border being 
strikingly defined in various places. Chapin tells us 
that the equatorial forest is not the inextricable tangle 
which many travellers suggest—‘‘ to say that no ray of 
sunshine enters or that a perpetual twilight reigns is an 
exaggeration the giant trunks rise like columns 
in a majestic tabernacle ... progress is scarcely 
hindered, save by old logs and rotting boughs and the 
many lianas stretching in all directions.’’ A _ shot 
at any bird in the tree-tops with a 12-bore gun is always 
a gamble, and collecting birds in the Congo Forest 1s 
no game for the amateur, but needs patience, skill, 
and a profound knowledge of the forest inhabitants. 

The distribution of bird life in the Congo is dependent, 
as in all other parts of tropical Africa, on so many 
factors that small mention can be made of it here. Of 
primary importance are the old native clearings and 
the secondary forest which springs up, as this attracts 
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an association of species quite different from those 
which normally occur in the virgin growth. Owing 
to these clearings, less and less is left of primary or 
virgin forest. 

Thanks to the kindness of M. Gaston de Witte, a 
distinguished Belgian naturalist with unrivalled know- 
ledge of the Congo, I am able to reproduce two character- 
istic photographs to illustrate this article, chosen 
from the many thousands of negatives which he has 
taken. They will give the reader some idea of the 
scenery in what the late Alexander Barnes truly termed 
“the wonderland of the Congo.”” (See page 99). 

But to return to the main subject of which I am 
writing: it is curious how often the discovery of a 
new bird is fraught with romance. Romance, to my 
mind, attaches to both the discoveries to be recounted 
now. It was in 1932 that the Belgian climber, M. 
Ganshof van der Meersch, who is neither an ornitho- 
logist nor a collector, determined to ascend the peak 
of Mikeno, one of a group of volcanoes in the Kivu 
region. Having gained the summit at an elevation of 
about 14,400 feet, M. Ganshof’s eye chanced to fall 
on the body of a dead bird which, exposed to the weather 
at that high altitude, had become completely mummified, 
the skin remaining on the skeleton, and the feathers, 
one and all, adhering to the skin. Its discoverer, 
doubtless struck by its remarkable appearance and 
striking coloration—or rather the pattern of its colour- 
ing—picked it up and later handed the little corpse to 
an attaché of the Congo Museum, who happened to 
be on a mission to the Congo at the time. The bird 
eventually reached Belgium, when the learned 
Director of the Musée du Congo Belge, Dr. Schouteden, 
immediately recognised the bird as belonging to an 
unknown species. Taking every precaution before 
describing it, he forwarded the body to the writer at 
the British Museum for comparison with the unrivalled 
African material in that institution, but I had seen 
nothing like it and, apart from signifying the genus 
to which I considered it belonged, could throw no 
further light upon it. At first glance I had a suspicion 
that I was being hoaxed (it has occurred before that 
some practical joker has placed the head of one bird 
on the body of that of an entirely different species, and 
so cleverly is this done at times that it would deceive 
all but the expert). Closer examination proved my 
fears to be ungrounded, but the colour pattern of the 
Helmet-Shrike, for Helmet-Shrike it has proved to be, 
of the genus Prionops, certainly at first gave ground for 
suspicion. The whole body of the bird is black with 
bluish or greenish reflections more or less pronounced, 
but the head is the striking feature and seems, at first 
glance, not to belong to the bird, for it is surmounted 
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Prionops alberti, from the Revue de Zoologie et de 
Botanique Africanes (by permission of Dr. Schouteden) 


by a cap of beautiful golden-yellow in striking contrast 
to the black body plumage. No bird in Africa, certainly 
no species of shrike, has plumage approximating to it. 
This unique specimen as it then was, has been named 
Prionops alberti, in compliment to the late King Albert of 
Belgium, who was at that time High Protector of the 
Parc National in the Belgian Congo (the game reserve 
which now also bears his honoured name), in a corner 
of which the bird was discovered. Other examples of 
this wonderful new bird have since been secured in 
the highlands west of Lake Kivu, but, unfortunately, 
it still remains on the list of desiderata in our own 
National Collection. How a Helmet-Shrike came to be 
found dead at the top of a volcano in Central Africa 
at first gives food for thought, for Helmet-Shrike are not 
habitually found on mountain tops, but other instances 
are known where birds have “ gone to die ”’ at altitudes 
far above the level at which they normally spend their 
lives. Dr. Chapin, whose name is closely associated 
with the last remarkable ornithological discovery 
of this year—still to be recounted—has narrated how 
he, himself, found at the summit of Karissimbi dead 
bulbuls and sunbirds, which had obviously ascended 
from a lower zone of the mountain, and M. R. P. van 
Hoof confirmed this by discovering, at the summit of 
Mikeno, a dead example of the moustached bulbul 
(Andropadus latirostris), a species with a wide distribution 
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but which does not frequent high altitudes. All these 
birds appear to have died natural deaths as their bodies 
were quite uninjured. 

Finally, must be told again what is perhaps the most 
remarkable discovery of all. Public attention was 
drawn to it in this country by a letter in The Times of 
January 23rd last, but the members of the British 
Ornithologists’ Club and_ the 
Fellows of the Linnean Society 
of London had the advantage of 
actually examining the specimens 
about which I wrote. It is an 
interesting tale which will bear 
re-telling. 

Some twenty-four years ago an 
American naturalist, well known as 
an authority on the birds of the 
Belgian Congo and one of the 
staff of the American Museum of 
Natural History, was collecting 
birds in the Ituri Forest when his 
attention was drawn to a curious 
feather in the hat of a native. It 
seemed to him to belong to a 
gallinaceous bird at that time 
unknown to him, and subsequent 
search in the museums of Europe 
and America for a similar feather 
in the wing of a bird proved a 
failure. The search had long been 
given up as hopeless, when, last 
year, it so chanced that Dr. 
Chapin came from New York to 
complete his study of Congo birds 
at the Musée du Congo Belge, Tervueren, one of the most 
beautifully appointed museums in Europe, built at 
prodigious expense by King Leopold II of Belgium. 
The bird collection, well known to the writer of this 
article, is systematically arranged and access to the 
specimens is easy for anyone working there. Dr. 
Chapin had spent many weeks there on former visits 
to Europe, but on his last visit he had occasion to pass 
down a little-used corridor where some discarded speci- 
mens not required for the main collection had been 
stored away. There, on the top of a cabinet, his eve 
fell on two poorly-mounted birds labelled Pavo cristatus— 
the common peacock—but, most amazing discovery of 
all, in the wing of one was a feather corresponding 
exactly to that which 24 years previously he had taken 
from the native’s hat in the Ituri Forest. Now, peacocks 
are not African birds, being restricted in their range to 
India, Ceylon and Burma. Closer investigation elicited 
the fact that the specimens before him had actually 


Smithornis 





rufolateris 

from “ The Birds of Tropical West 

Africa,’ Vol. IV, by permission of The 
Crown Agents for the Colonies. 
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come from the Belgian Congo, where there was evidence 
to prove they had probably been trapped 35 years 
previously. Examination showed that they had certain 
remarkable features which at once separated them from 
the oriental peacocks, while retaining, in Dr. Chapin’s 
view, other characteristics which were closely akin to 
those exhibited in species known already in the family 
Pavide. The bird has been named 
by Dr. Chapin, Afropavo congensis, 
and a full description published 
in a scientific Belgian periodical 
edited by Dr. Schouteden. The 
members of the bird room staff 
of the British Museum have had an 
opportunity to examine these birds 
critically, and pending the recep- 
tion of a Congo peacock preserved 
in alcohol for anatomical investiga- 
tion, incline to the view that Dr. 
Chapin has correctly interpreted 
the affinities of this remarkable new 
bird. Space will not permit of 
more than a passing reference to 
the most curious feature of all 
which this bird exhibits. On the 
crown, immediately in front of the 
crest, is a patch of bare skin 
covered with short tufts of whitish 
bristle-like specialised plumes em- 
bedded 20 mm. deep in the sub- 
epidermic tissues. A single bristle 
was extracted with forceps and its 
astonishing length below the surface 
is one of the most difficult 
structural problems remaining to be explained. Readers 
will be interested to learn that Dr. Chapin has been 
authorised to return to the Congo and attempt to 
re-discover the Congo peacock. Sufficient evidence 
has been accumulated to allow us to hope his quest will 
be successful. 


rutfolateris, 


Three of the ornithological discoveries which have 
been made in Africa within the last 30 years prove a 
hitherto unsuspected connection between the birds of 
that continent with those of the oriental region, and that 
is probably the most important discovery of all, as 
shedding some light on the past distribution of those 
families formerly believed to belong entirely to the 
Orient. It is unfortunate that the picture of Pseudo- 
calyptomena cannot be reproduced in colour, as a more 
un-African bird in appearance it would be impossible to 
imagine. Those which have been mentioned with 
oriental affinities are only such species as have come to 
light within comparatively recent years. There are 
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others, such as Pitta angolensis, whose relations are 
equally with the east but whose presence has long 
been known in Africa. 

A glance at any forest map of the Belgian Congo cannot 
fail to impress with the possibilities of more hidden 
treasures awaiting the explorer and collector. It will 
be surprising indeed if a discovery on a par with that of 
the Congo peacock is made within the next thirty years, 
but who can tell what the Congo Forest still conceals ? 
A relative of the peacock is probably the last bird on 
earth that any naturalist would have suspected to occur 
in the Ethiopian region. | 

Of the discoveries of rare and new birds in the British 
Mandated Territories of the Cameroons, particularly 
those made in the Banso and Oku mountains by G. L. 
Bates, the writer has already contributed an account 
to DiscovERY (February, 1934). Perhaps the most 
curious bird of all was the new irridescent golden-green 
touraco, with crimson wings and crest, remarkable for 
its slit-shaped, instead of round or oval nostrils, which 
its discoverer did me the honour to name after myself, 
creating a new genus Pyvoturacus in which to place it. 
But space will not permit of more than this passing 
reference to a region within our own jurisdiction, which 
has probably produced more new birds within the last 
30 years than any other part of Africa, and in this 
respect is a close rival to the Congo area. 


Bird Preservation Appeal 


The International Committee for Bird Preservation, 
the British Section of which is directed by representatives 
of eight societies, including the Royal Society, the Royal 
Society of Edinburgh, and the National Trust, is making 
an appeal for support from all those who are interested 
in wild birds, in order that the very necessary work of 
the Section may not be held up by lack of funds. Patrons 
are invited at an Annual Subscription of three guineas, 
and Associates at an Annual Subscription of 10/6. 
All will be kept in close touch with the activities of the 
Section and receive the Annual Report and other 
publications as issued. The address of the British 
Section is c/o The Zoological Society of London, Regent's 
Park, N.W.8. Without such an appeal it has been found 
impossible to continue the enormous amount of work 
required to be done, An urgent matter, for which 
a special sub-committee has been appointed, is the 
investigation into the causes of the alarming decrease 
in wild-fowl, among which may be mentioned the 
increasing industrialisation of the tundras—the great 
duck-breeding ground—and the mass collection, of 
eggs in Russia for use in the cinema trade. 





Male and female of Afropavo congensis, the most recently 

discovered of African birds, the male having the long 

spurs. The bird is about the size of a guinea-fowl. 
By permission of Dr. Schouteden. 


Water Supply Problems 


In the Annual Report of the Water Pollution Research 
Board it is emphasised that unless satisfactory methods 
of treatment and disposal of sewage and industrial 
effluents are more widely adopted there will be consider- 
able difficulty in providing the large volumes of water of 
good quality necessary for domestic, agricultural, and 
industrial purposes. It is stated that the demand for 
water of the highest chemical and_ bacteriological 
quality is increasing, owing partly to improved con- 
ditions of housing with more general provision of public 
water supplies, baths, modern sanitary appliances, and 
hot water and central heating systems. It is also due 
partly to the development of modern factories in which 
large quantities of clean water are used in the manu- 
facture of foods, etc., under more hygienic conditions, 
On the other hand recent improvement in the trade of 
some of the older industries, the introduction of new 
processes and industries and the development towards 
centralisation in certain industries, particularly those 
dealing with agricultural products, have caused increases 
in the quantities of polluting effluents discharged into 
rivers in many parts of the country. 
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Iron Workers of Old—Two New Sites 


By S. E. Winbolt 
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RECENTLY within a month I was concerned with digging field all round the hearth were plentiful fragments of pod 
out two ancient iron sites, one in Surrey and the other in medieval (14th cent.) cooking pots and drinking mugs, 
Sussex. In both cases the surface indications were and the date of the work was settled without a shadow 
simply pieces of old iron slag or cinder just showing of doubt. | In the 
above the soil. At Thundersfield Castle, at Horley—a Next, a friend living near Nutley, in Ashdown Forest, to hat 
site recorded as early.as A.D. 880—there are three told me that his bailiff had reported a great deal of and re 
islands surrounded by moats supplied by a branch of the ‘“‘ burnt stone” in a wood. Taken to the spot, one at suffere 
river Mole. The middle island had been used in medieval once saw that here had been another iron bloomery. | of the 
times for reducing iron in a bloomery, that is,on around This time, however, the associated pottery was of 3 lands) 
hearth of beaten clay on which the ore and charcoal fuel Early Iron Age type, that is, such as was used by Celts 100,00 
were piled up in al- in Britain before the at 60, 
ternate layers into a VENT Roman eagles came. days, 
conical heap, and as Mr. Ernest Straker’s On J 
covered up with a iia eae admirable book, in 1 
clay envelope. We a Wealden Iron —~ the Karst, 
dug out, about a foot Charcoal work of very many inland 
down, the circular ee Ore years of careful in- Spalat 
red-burnt clay floor Sill vestigation both on by t 
and found it ro ft in SEN == — tec aeeuedk wed Sia 
diameter. The heavy —— among records— was tl 
slag, from which a has published tion 
large proportion of hundreds of sites of Polje, 
the iron had not been ancient, medieval, versed 
extracted for want of —~<mounp LeveL = TENEL Tudor and later iron Cetina 
enoughheat, lay CH FLOOS —_— ™ works: but these those 
about in great _— two instances show with 
quantities on all Section of a Roman smelting furnace. that there are prob- other 
sides. When one ably many more lurk- limest 
burning had been removed, it was clear that another clay ing in woods or even in open fields, which anyone who pitted 
floor about six inches thick had been laid over the earlier knows the look and feel of a piece of iron slag may have cluste: 
one, charcoal ashes and all. the thrill of discovering. The reason why remains a TO 
This method of incompletely melting iron and then are rare, is because the cinder was systematically — 
hammering it out so as to get rid of some of its impurities, and even compulsorily used under Elizabeth for road- | ing | 
was the usual method of iron working in England alike making. | half-f 
in pre-Roman, Roman, and medieval times, until the On one side of the bottom of the bloomery an exit was this ‘s 
blast-furnace system was introduced in early Tudor contrived for the plastic iron, which was brought out decep' 
times. The blast was then provided by huge bellows’ over big smooth sandstones. On the other sides were The cc 
which were worked by great water wheels, and these worked pairs of bellows of animal skin. It was only a as th 
were actuated by heads of water formed by damming up small mass of wrought iron that was produced, fit for _ 
streams in Sussex forests into extensive ponds. The immediate forging into tools, weapons, bars, horseshoes lead 
so-called ‘‘ hammer ponds,” now mostly dry, are one of and the like. The lump of iron was hammered out into akin 
the really picturesque and suggestive survivals that “a bloom.” Bloma was a Saxon word, and bloma ferri For 
hikers come upon unsuspectingly in Ashdown and St. is often mentioned in Domesday Book. Contrast with sough 
Leonard’s Forests and elsewhere in the north-west of this humble and primitive industry, a domestic craft worn 
the county. If it were not for the little weakness of or one carried on by wandering labourers, the huge | with 
human beings that they must break their pottery food establishments of modern days, or even Tudor the | of the 
utensils, we should not know to what particular period _ blast-furnace industry, highly capitalised and carried ee 
such iron works are to be assigned. Here at Thunders- on in big permanent buildings. : 38 
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The Alka Tournament 


By F. S. Copeland. 


The victory of a force of 12,000 Croats over a Turkish host of 60,000, 222 years ago, 1s celebrated yearly at the 
Alka Tournament of Sinj, Dalmatia, and the rich Turkish trappings which were the prizes of the battle still deck 
the horses that take part. 


In the year 1715 the Seraskier Mehmed Pasha set out 
to harry the Christian lands of the Jugoslav littoral 
and redeem the honour of the Turkish arms, which had 
suffered a set-back fifteen years before at the hands 
of the guerilla warriors of the Croatian Zagorje (High- 
lands) of the military frontier. His army numbered 
100,000 men, says the ballad; local tradition puts it 
at 60,000—in any case it was a large force for those 
days, even if we make allowance for camp-followers. 
On June 23rd the Seraskier reached Sinj, a small town 
in the Croatian 43 

Karst, some 30 miles 
inland from Split or 
Spalato, then held 
by the Venetians. 
Sinj occupies what 
was then a key posi- 
tion beside Sinjsko 
Polje, which is tra- 
versed by the river 
Cetina and one of 
those fertile valleys 
with which _ that 
otherwise barren 
limestone upland is 
pitted. Above the 
cluster of houses rises 
a rocky eminence 


~ 
crowned by a build- Left: the Vojvoda, with the ArambaSa in front and MalbaSa 1m the 
centre. Note the silver braid edging the jacket of the Alaj aus, 
third from the left. 


ing half-monastery, 
half-fortress, and to 
this stronghold the pasha laid siege. 
deception about the monastic appearance of the citadel. 
The command was in the hands of friars, priests militant, 
as the age required, who not only ministered to the 
spiritual needs of their flocks, but were prepared to 
lead them in battle against the infidel as well. The 
garrison of Sinj is said to have numbered 700, all told. 

For a full week, from August 7th to 14th, the Turks 
sought in vain to reduce Sinj by assault. Letters 
summoning the garrison to surrender were returned 
with contumely. Meantime, the gentry and priests 
of the countryside succeeded in collecting an army of 
12,000 to relieve Sinj and hold up the Turkish advance. 
It is a marvel how many fighting men that desert region 
has always produced in time of need! The Croats 


There was no 


D 






were peasants, but courageous and well led. Aided by 
a well-timed sally on the part of the garrison, the small 
Christian force engaged the Turkish army under the 
walls of Sinj and routed it completely, on August 15th, 
1715. The Seraskier was slain. His army retreated in 
disorderly haste across the hills into Bosnia, and never 
again did a Turkish host venture so far west towards the 
Adriatic. Among the spoils of battle was the Seraskier’s 
own charger, Jedek, with his splendid trappings and 
velvet saddle-cloth heavy with ornaments of chased 

x aie silver, besides much 
treasure and weapons 
past counting. 

It is in memory of 
this signal triumph 
that the annual Alka 
Tournament — the 
Tilting at the Ring— 
was. instituted at 
Sinj. “ Alka” is 
Turkish for ring or 
circle. The tourna- 
ment takes place on 
the first Sunday after 
August 15th, the day 
of the Assumption 
of the Virgin Mary, 
to whose aid and 
intercession the 
Christians 
their victory. The 
protagonists are members of the Chivalrous Company 
of the Knights of the Alka of Sinj, burgesses of the city, 
men of good family, who on this day prove their 
hereditary skill as horsemen and lancers before crowds 
of spectators, drawn mainly from the Croatian (Jugoslav) 
littoral, with here and there a stranger who has had 
the good luck to realise that here is a spectacle worth 


a td 


ascribe 


seeing. 

From Split, beside the warm: Adriatic, I drove up to 
witness the famous old-world pageant of the Alka 
Tournament at Sinj, the two hundred and twenty-first 
since that memorable victory over Seraskier Mehmed 
Pasha in 1715. Our car traversed five miles of low-lying 
coastland, the narrow, green Riviera of Split. Then 
came the abrupt ascent to the inland Karst of the 
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Croatian Zagorje. Sharp hairpin bends lead to the 
narrow pass between the Mosor Range in the south- 
east and Kozjak in the north-west, 1,200 feet above the 
sea. This pass is dominated by a projecting cliff, 
pedestal of the fortress of Klis, invaluable as an outpost 
against the Turks until its fall in 1537, a constant menace 
to the Venetians at Split until it was re-conquered in 
1648, and impressive even to-day in its ruinous condition. 
Crossing and re-crossing the road, the little narrow- 
gauge railway that plies between Split and Sinj puffed 
and fussed uphill and then streaked away over the 
grey, undulating upland. Clouds (they had _ been 
strangers to me for weeks beside that azure sea below) 
gloomed about the heights. Winds blew chill from 
the mountains. The road skirted a dip in the land. 
Sinjsko Polje lay before us, flat-bottomed, carpeted 
with fields and orchards. Upon the hillside beyond 
the valley rose the town, centred about its obsolete 
stronghold. 

Narrow streets, deep in dust, were crowded to the 
limit ; beggars, hawkers, booths, peasants in national 
costume; every house gay with bunting, balconies 
festooned with garlands. We parked our car in the 
market square and walked down to the head of the 
course, which was a wide avenue shaded by tall trees 
and long enough to make it possible for the horses to 
stretch themselves in a gallop. Thousands of spectators 
lined the course, especially at the upper end, where 
stands had been erected to accommodate the élite 
(and, incidentally, my party). That year the date of 
the Alka fell in the time of King Edward’s visit to 
Dalmatia, and a Royal box had been prepared and 
draped with a Union Jack, in case the royal visitor 
Next 
to the royal box was that reserved for the judges, 
veteran “ alkari,’’ as the Knights of the Alka are called. 
At this point a cord was stretched across the course 


should feel inclined to visit the famous pageant. 


at a height of what seemed to me about fifteen feet, 
From this cord swung the alka, the 
ring. It isasmall object. I could only just make it out 
against the background of foliage. It consists of a 


perhaps more. 


double ring of wire, the outer measuring I2 cm., and 
the inner, 3} cm. The space between the rings is 
subdivided into an upper half and lower two quarters. 
To pierce the Alka in either of the lower divisions 
counts one point, the upper division counts two, and a 
centre thrust three. 

Order was maintained throughout the day by stewards 
I noticed a few men in the 
familiar uniform of the gendarmerie, buff with red 


and the local constabulary. 


pipings, bobbing up and down behind the paling above 
the grandstand opposite. Otherwise, the gendarmes 
were conspicuous by their absence. Every three years 
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the alkari elect the head of the order, who bears the 
title of Vojvoda (leader, general). He is assisted bya 
lieutenant or adjutant, called the Alaj ¢auS. The 
knights are attended by men-at-arms, peasants of the 
neighbourhood of Sinj, and these men-at-arms are 
under the command of an ArambaSa. A _ Barjaktar 
(standard-bearer) carries the banner of Our Lady of 
Sinj at the head of the procession which ushers in the 
tournament. It is interesting to note how many Turkish 
expressions (especially military terms) still remain in 
common use among the Jugoslavs of the centre and south. 
As a matter of fact, many of these “‘ Turkish ”’ words are 
Persian, rather than Turkish, and are _ understood 
throughout the Near and Middle East as far as India. 

The alkari tilt in the historic costumes worn by 
Croatian gentlemen at the time of the Battle of Sinj. 
A full shirt of white linen shows above a vest stiff with 
gold embroidery and edged with gold buttons. The 
dark-blue breeches are decorated with a motif in silver 
braiding, and the top-boots are edged with silver. A 
long coat of fine dark-blue cloth lined with silk of a 
discreetly contrasting colour reaches almost to the knees. 


The head wear is the kalpak, a tall cap, not unlike a_ 


busby in principle, of marten’s fur and crowned with a 
tuft of osprey. The Alaj tauS wears a special uniform, 
with a jacket like a hussar’s and a silver stripe down 
the seam of his breeches. By his side the alkar wears 
the old-fashioned curved sabre ; his belt holds a pistol 
of the days of highwaymen. The tilting lance is ten 
feet long and tipped with metal. The costly saddle- 
cloths are for the most part Turkish spoil. It is a rule 
that in tilting the alkar may not lose or disarrange any 
part of his elaborate costume, on pain of forfeiting any 
advantage gained in that round. Most of the horses 
were Arabs, beautiful creatures and very spirited: 
but there were a few English thoroughbreds as well. 
I was told that many of the mounts were country-bred, 





Jedek, with his crimson velvet saddle-cloth and ornaments 
of silver. 
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but that if an alkar has no horse of his own for the 
tournament, a cavalry mount is placed at his disposal. 
From the nature of the sport it is clear that the horse 
ought to know as much about it as the man, if his rider 
is to score. 

The men-at-arms (momci, sing. momak) were no less 
resplendent than the knights. They wore the holiday 
dress of the peasants of Sinj. Short coatees, brown or 
scarlet, were thrown over the left shoulder. The white 
shirts were full-sleeved and smocked, the vests stiff 
with silver braiding and trimmed with silver rings or 
buttons. ‘‘ So thirsty was I that my buttons I drank ” 

. sings the wastrel of those parts. Each man 
carried an ancient and highly ornate firelock, holding 
it by the barrel with the stock laid back over the shoulder. 
What impressed me most about the costume was the belt, 





re 


Spoils of war taken from the Turks: a shield, and the 
horse representing Jedek, the seraskier’s charger. 


nor did I fully appreciate its usefulness until the con- 
struction was explained to me by one of the men. It 
is a wide sash bound round the man’s waist, but the 
front section is stiffened with leather and divided into 
compartments like a letter rack. This part is the 
man’s hold-all. The inner, strongest, compartment 
held a long slashing-knife with a curious ivory pommel. 
Next came the kubura, or pistol, a weighty weapon, 
more dangerous nowadays as a club than as a firearm. 
The front compartment held a tool which, when drawn 
from its case, turned out to be a neat pair of tongs, 
about 15 in. long, to ‘“‘ pick up food, mend the fire, or 
use as a spit—or in any way you like.”’ Evidently my 
momak did not need Mulvaney’s reminder that weapons 
of defence must not be thrust into the fire. Tool and 
arms were all richly ornamented with silver, and an 
exquisitely embroidered kerchief was tucked into the 
belt so as to fall gracefully over this portable arsenal. 
Round the little pill-box cap worn (with variations) by 
all men and most maidens of the Jugoslav littoral the 
momci had draped a twist of cloth in which was stuck a 
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In the foreground, an alkar and a man-at-arms ; behind, 
the ‘adjutant’ of the Vojvoda. 


spray of foliage or flowers. Both knights and men-at- 
arms looked as if they had been picked to represent 
the finest types of their race. The Arambasa, Milo 
Breko, might have stood for Kraljevic Maiko getting 
on in years. 

The procession filed down the course. First the 
Vojvoda, flanked by the Alaj éauS and the banner- 
bearer. Then the knights in order. Next, the men-at- 
arms under their ArambaSa. The first rank of the men 
paraded the traditional spoils of war. A_ beautiful 
Arab dapple grey took the part of Jedek, the pasha’s 
horse, splendidly decked with the original trappings 
and saddle-cloth. Right and left of Jedek were borne 
shields, maces and scimitars taken from the Turks 
at the Battle of Sinj, 221 years ago. Then came the 
Fire Brigade with its band, without which no procession 
is thinkable in Jugoslavia, and then the notabilities, 
and the army, and the Sokols, and—I really forget the 
rest! The alkari remained at the far end of the course 
beside a bridge. The men-at-arms trooped back and 
lined up above the alka and the judges’ box. A bugle- 
call signalled the first man off. Full tilt he came gallop- 
ing up the avenue, raised his lance and caught the ring 
neatly on the point. Then he checked his mount at 
the head of the course and returned with the trophy 
to salute the judges and surrender the alka to the 
stewards to replace it in position. The score was given 
out by loud-speaker. A momak sprang forward, relieved 
the alkar of his lance, took the horse by the bridle and 
led it off the course to the back way round to the start. 

The Alka Tournament is not a long-winded entertain- 
ment. Each alkar has three turns, and the highest 
score wins. In case of a tie there is fresh competition 
by the short leet until one man comes out as winner. 
The prize is a purse worth about twenty-five guineas in 
English money—a substantial sum for the country. 
It has been the gift of the King ever since, in 1922, the 
alkari went to Belgrade to tilt there in honour of 
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the wedding of King Alexander and Queen Mary. 

Each hit, and a hit was the rule, was greeted with 
applause, but at the first centre thrust, scoring a 3, 
there was a storm of clapping and a fanfare from the 
band. During the second round one heard speculations 
as to who would win, and in an English crowd betting 
would have become keen. Here I overheard young 
people wagering a modest pound of chocolates. Special 
encouragement was given to a young alkar competing 
for the first time, especially when he made a centre hit. 
Most of the horsemen were certainly over thirty, and 
the public seemed to know all about their form and that 
of their horses, too. During the last round the crowd 
became really excited. The favourite muffed his thrust, 
so that the decision lay between him and two others. 
The first extra round left two competitors, and in the 
second the victory went to an alkar named MalbaSa. 
In 1932 it so happened that two alkari tied for the 
victory five times running. One of them had to have 
a fresh mount before the final tilt, as eight charges had 
tired his admirable Arab mare. The change was lucky, 
and he won. On another occasion the favourite scored 
a 3 at each round, winning, without an extra tilt. 

Amid the tempest of applause that greeted the victory, 
our party slipped off to the car. For we carried a 
journalist who had to get off his copy in time for the 
evening editions in Zagreb. Throughout the Croatian 
littoral the Alka is a sporting event comparable to the 
Boat Race in England. Our car was first on the road 
back to Split, and at every village we were waylaid 
by little crowds, shouting, “Who won the Alka? ”’ 
We replied, “‘ MalbaSa!”’’ I was told that practically 
all liberal professions are represented in the Chivalrous 
Company of the Alka Knights of Sinj—doctors, lawyers, 
and members of the scholastic profession. The winner 
of 1936 was a schoolmaster, and related to that Simun 
MalbaSa who lately retold the “ History of the Alka 
Tournament and of the Heroism of the Knights of Sinj ”’ 
in the spirited verse of the traditional ballads of the 
littoral. 


Asiatic Prize Essay. 


A prize of £20 with a diploma is awarded annually by the 
Council of the Royal Asiatic Society for an essay on some selected 
subject. The object of the competition is to encourage interest 
in the history and civilisation of the East among non-Asiatics. It 
is therefore confined to such members of Universities selected by 
the council as have passed their matriculation not more than 
five years before the date by which the essays must be received 
by the Secretary. In order to increase the basis of interest, the 
Council has decided to offer alternate subjects for the next 
competition. The two subjects are: (a) ““ Tamerlane ”’ and (b) 


- 
- 


‘The Relations of the Greeks with the East.’’ An essay on 
either subject may be submitted, and must be in the hands of 
the Secretary by October Ist, 1937. Details will be sent to 
Universities as soon as printed, but may be also obtained from 
the Secretary, Royal Asiatic Society, 74, Grosvenor St., W.1. 
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A Rediscovered Veit Stoss 
By Dr. Alois Elsen 


Recently, in a corner of the village church of Mihl- 
enbach, near Oppeln, in Upper Silesia, a statue was 
re-discovered, completely painted over and covered 
with dust, that has weathered the storms of four 
centuries. It is an image of the Virgin and Child, carved 
in lime-wood. At the instigation of the Provincial 
Warden of Upper 
Silesia the statue 
was taken to 
the Museum of 
Oppeln, where it 
has been found 
that it was the 
work of Veit Stoss, 
or Vit Stvosz 
(about 1445-1533). 
The statue, the 
back of which is 
hollow, is five 
feet high. The 
pleats of the cloth- 
ing are unusually 
deeply engraved, 
so as to intensify 
the plastic im- 
pression. None 
but the hand of a 
master artist could 
have thus con- 
veyed the impres- 
sion of the folds of 
the gown. 

The tender 
sensitiveness of 
style again reveals 
Veit Stoss. The 
head type of the 
Madonna and 

The Muhlenbach Madonna. Child is similar 
to that on the 
inner side of the ‘‘ Cracow Marian Altar” (1477-1489). 
The Miihlenbach group represents an early creation of 
Veit Stoss, carved about 1480. The expression on the 
faces of the child and cherubs strongly resembles those 
of the fifteen angels of the Rosary frame at Nuremberg. 
Comparison with the box-wood statuette in the 
Victoria and Albert Museum makes it clear that the 
Miihlenbach Madonna may be regarded as the earliest 
creation of Veit Stoss, whilst the London figurine 
represents his latest. 
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Bright Eruptions on the Sun 


By H. W. Newton, F.R.A.S. 
Solar Dept., Royal Observatory, Greenwich 


In view of our dependence on the sun for life, solar phenomena are of special interest. 
which scientists have ‘‘ tuned in”’ to the sun on certain wavelengths of visible light and made important discovertes. 


WHEN at certain epochs, as at the present time near the 
maximum of the 11-year solar cycle, the sun is examined 
with a small telescope, sunspots in varying numbers and 
Apart from their apparent 
movement across the sun’s disk from east to west, in 
about 134 days, due to the sun’s rotation, the spots 
themselves change in structure and in size, sometimes 


size will usually be seen. 


slowly within a-few days, 
at other times fairly rapidly 
within 24 hours. Above 
the sun’s visible surface (or 
photosphere) as seen in an 
ordinary telescope there is, 
however, another gaseous 
envelope, about 5,000 miles 
deep, known as the chromo- 
sphere, which is never vis- 
ible by ordinary means ex- 
cept during the infrequent 
occasions of a total eclipse 
of the sun. Then the 
chromosphere is seen as a 
very narrow circle of light, 
beyond which extend the 
prominences and the corona 
which constitutes the outer- 
most solar envelope. 

The principal con- 
stituents of the upper 
chromosphere are hydro- 
gen, helium and calcium. 
By the use of a spectro- 
scope in conjunction with 
the telescope, it is possible 
to see the chromosphere at 
the sun’s edge at any time 


in the monochromatic light emitted by one of its 
Furthermore, by the use of 
special forms of solar spectroscopes—the spectro- 
heliograph for photographic recording and the spectro- 
helioscope for visual work—the chromosphere is rendered 
visible in plan over the sun’s disk in the light of hydrogen, 
lonised calcium, helium, iron, or any other abundant 
constituent of the chromosphere. 
analogy, the solar observer can “ tune in’ 
to the light radiation of one particular element. 


constituent elements. 


~ 








Sh. 3m. 


Bh, 58m. 


An eruptive prominence on Nov. 19, 1928, of maximum 
height 567,000 miles, photographed at Kodaikanal. 


To use a familiar 
’ exclusively 





Here 1s described a method by 


It has been found that the monochromatic pictures 
of the chromosphere giving the greatest range of inform- 
ation are those obtained in light of (1) the Fraunhofer 
spectrum line, C, of hydrogen in the red at wavelength 
6563 Angstrém units (also known as Ha) and (2) one or 
other of the ionised calcium lines in the violet at 3969 
and 3934 Angstrom units. The hydrogen line is ideal for 


visual work and for photo- 
graphy employing the aid 
of panchromatic plates ; the 
calcium radiations are 
essentially for photographic 
records alone. Pictures 
obtained in this manner 
show the turbulent nature 
of the 
from which rise promin- 
ences of extreme tenuity 
and of enormous extent, as 
measured by terrestrial 
standards. Here changes 
are rapid ; no longer must 


chromosphere, 


we wait a few hours to 
detect changes as in the 
case of sunspots ; five min- 
utes will often suffice to 
show in localised regions 
obvious changes sometimes 
involving high-speed radial 
motions. The most spec- 
tacular changes are those 
associated with eruptive 
prominences and with 
bright eruptions. The ad- 
jacent set of pictures shows 
a remarkable eruptive 


prominence which rose from one quarter million miles 
to over one half million miles in 80 minutes. It is 
possible that this great jet of radiating gas, driven out- 
wards by the sun’s radiation pressure, was associated 


with a bright eruption in the chromosphere which could 
have been seen had the eruption occurred on the disk 
instead of at the edge of the sun. This possibility brings 
us to the main subject of the present article. 

The picture on the next page shows reproductions of a 
calcium and of a hydrogen picture of the whole of the 
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Sun’s disk taken on the same day. Besides the bright 
patches, which normally surround groups of sunspots, 
will be seen dark streaks or filaments. These dark 
markings represent mainly non-eruptive prominences 
which are seen in projection against the brighter disk 
as the sun’s rotation carries them across, like the spots, 
from east to west. These pictures, or spectro-heliograms 
as they are called, show a normally active state of affairs 
such as may be found on most days during the maximum 
years of the II-year cycle. On comparatively rare 
occasions, however, patches of abnormal brightness, 
but of short duration, have been recorded near sunspots. 
One of the most striking examples ever obtained is shown 
in the photograph on page 111 which is reproduced from a 
hydrogen spectroheliogram taken at the Kodaikanal 
observatory, India, on February 22, 1926. On searching 
through spectroheliogram records of the last 45 years, 
it is found that 18 bright eruptions of the first magnitude 
have been collectively recorded at various observatories. 
It seems significant that in 10 out of these 18 cases, 
a world wide “magnetic storm’’* began about 14 days 
(in the mean) after the bright eruption had taken place. 

It is here desirable to recall the fact that the greatest 
magnetic storms are associated, more often than can be 
ascribed to chance, with the central meridian passage of 
very large sunspots, the average time-interval between 
the most favourable line-of-sight position of sunspot and 
earth and the commencement of the magnetic storm 
being about 14 days. This statistical relationship, 
however, becomes less and less evident as smaller 
magnetic storms and smaller sunspots are considered, 
but it is consistent with the suggestion, first put forward 
by Maunder, at Greenwich, and exemplified by later 
workers, that a sunspot is the usual but not essential 
accompaniment of some initial solar eruption from which 
proceeds a “ beam ”’ of electrified corpuscles. Should 
this stream approach the earth, the cor- 
puscles are deflected preferentially towards 


the earth's magnetic polar regions and 
produce directly or indirectly _ the 


phenomena of magnetic storm and auroral 


display. If the “ beam’’ continues to be 


emitted continuously or at _ frequent 
intervals, it might give rise to an observed 
sequence of storms 27 days apart, corre- 
sponding to the sun's synodic rotation 
period. 

The question now presents itself—do 
bright eruptions, which are usually found in 
association with sunspots, represent another 
step towards the initial solar disturbance 
responsible for our magnetic storms, or at 


least those of greatest intensity ? It may be 
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mentioned that the theoretical aspects of the possibility 
of emission of high-speed particles from the sun’s chromo- 
sphere as worked out by Prof. E. A. Milne some years 
ago indicate (1) that conditions for such emission are 
most favourable in regions that are fluctuating in 
brightness, (2) the limiting velocity of atoms of chromo- 
spheric gases ejected by radiation pressure from such 
areas would be about 1,000 miles a second, (3) the time 
of travel from sun to earth would be about 1.1 days, (4) 
such streams of ionised atoms on reaching the earth’s 
atmosphere would account for the occurrence of magnetic 
storms and auroras. The identification of bright erup- 
tions with the hypothetical patches of fluctuating 
brightness in Milne’s theory appears very suggestive, but 
the present data are insufficient to show whether the 
relationship between bright eruptions and magnetic 
storms is closer than the statistical relationship already 
found between big sunspots and magnetic storms. 
More recently, however, a small but powerful instrument 
for the visual detection of bright eruptions has been 
perfected by Dr. Hale, the Honorary Director of the 
Mount Wilson Observatory, and an international plan 
of co-operative observation of bright eruptions on the 
sun has been initiated. 

Looking through the eyepiece of this special solar 
spectroscope,f the observer sees, not the whole disk of 
the sun at one time as in the photograph on the following 
page, but a sufficiently large portion which can 





* Magnetic storms are signified by (1) rapid and extensive 
oscillations of the magnets recording the elements of the earth’s 
magnetic field, (2) earth currents, (3) auroral displays. The 
perturbations commence simultaneously or nearly so all over 
the earth, though usually they are of greatest intensity in high 
latitudes. 


+ For a description of this ingenious instrument see “ Some 
Possibilities in Solar Research,”’ by Dr. G. E. HALE, Supplement 
to Nature, July 3, 1926; or The Astrophysical Journal, 70, 265- 


311, 1929. 





Two spectroheliogrvams, calcium on the left, hvdrogen on the right, 
photographed at Meudon. 
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readily be changed for another, so as to “sweep ”’ 
across the whole solar surface in about a minute. The 
duration of continuous observation is arranged in half- 
hourly periods according to an international plan 
designed eventually to give a continuous watch on the 
sun’s surface throughout the 24 hours of each day. The 
observations from the various co-operating observatories 
are sent to the observatory at Meudon, France, where 
they are tabulated for publication in the quarterly solar 
Bulletin issued from the Federal Observatory, Ziirich. 

Already this organised search for solar phenomena 
in hydrogen light has yielded valuable information 





A bright eruption in hydrogen, photographed at 
Kodatkanal. 


concerning short-lived phenomena that could only be 
approximately inferred from the discontinuous photo- 
graphic records obtained previously with  spectro- 
heliographs,* invaluable though these records are for the 
less rapidly changing solar phenomena. A very few years’ 
work with the spectrohelioscope has shown that, with the 
increasing general activity of the sun, bright eruptions 
of smal] extent are of very frequent occurrence, although 
the largest ones as depicted above may only seldom 
occur. It is also known that the eruptions begin very 
suddenly, rise in a few minutes to their maximum 
intensity, and fade out in about 30 to 45 minutes. They 
are usually closely associated with groups of sunspots, 
and more often than not with some form of eruptive 
prominence. ° 

During the last two years of rapidly increasing solar 
activity, radio engineers have recorded an increasing 
number of sudden and complete fadings affecting 


Itt! 


reception on short-wave wireless transmission (about 
16-25 metres) over an extensive area. These fadings, of 
which the cause has hitherto been unknown, have been 
termed “catastrophic fadings,’t and are to be dis- 
tinguished from local phase fadings and also from those 
recorded on channels traversing the ionosphere near the 
auroral zones when magnetic activity is present. (Within 
the last few weeks, some French radio research workers 
have published evidence that indicates a sudden improve- 
ment in long-wave—about 10,000 metres—transmission 
coincident with many of the catastrophic fadings on 
short-wave transmission during 19306.) 

Three characteristics of these catastrophic fadings 
may be noted here: (a) They begin very suddenly and 
last generally from 10 to 45 minutes ; (4) They are expert- 
enced on those channels mainly traversing a daylight 
path ; (c) All channels are affected simultaneously or 
Now it is generally accepted that a fade-out 





nearly so. 
of this nature is due to greatly increased attenuation of 
the short waves ; this in turn implies a sudden increase 
of ionisation of the reflecting layers of the ionosphere. 
It will be noted that the above three characteristics are 
consistent with the suggestion that the widespread 
disturbance in the earth’s ionised layers causing the 
radio fading might be due to a sudden and temporary 
increase (from local areas of the sun’s surface) of the 
solar agency responsible for the normal ionisation of the 
reflecting layers. 

To come to definite observations : if the times of these 
sudden fadings be compared with the observed times of 
bright solar greater 
intensity, it is found that in a number of cases, which 
are far more numerous than can be ascribed merely to 


eruptions, especially those of 


chance, the solar eruption and radio fading occur 
together within a few minutes.{ From the limited data 
at present available, it seems that the sudden fading 
begins at about the time when the solar eruption is 
observed to be near its maximum intensity. The position 
of the associated eruption is not limited to the central 
part of the disk. If such coincidences can be established 
by extended observations in the future there would 
seem to be no doubt that some solar agency travelling 
with approximately the speed of light has suddenly been 
emitted from the sun for a limited period corresponding 
to the time of the visible eruption of bright hydrogen. 
The agency involved is presumably extreme ultra- 


violet light of wavelength less than goo A. This unfor- 





* Recently a continuous series of small-scale hydrogen 
spectroheliograms made automatically on moving film has been 
obtained for limited periods each fine day at the Mt. Wilson 
Observatory. 

+ ‘*Short-Wave 
STONER, p.OI. 

t Nature, 1936, Dec. 12., p.1017: 


Wireless Communication,” by LADNER and 


1937, Feb. 6, p. 244. 
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tunately in the present case cannot be put to direct 
observational test, because the ozone layer some 12 to 
30 miles high in the earth’s atmosphere is opaque to the 
sun’s radiation of wavelength less than about 3000 A. 
There are also difficulties in explaining, according to 
modern astrophysical theories in general, how a flare of 
ultra-violet radiation below goo A. can occur in associa- 
tion with one in the visible radiation of hydrogen. 

In view of the present enigma, it need scarcely be said 
that an intensive search for bright eruptions is of great 
importance in establishing the suggested relationship. 
Nature is likely to do her part in providing the solar 
experiments on a generous scale during the next few 
years. Thus, in seeking for a further step in the explana- 
tion of the solar origin of magnetic storms, which seem 
to testify clearly to corpuscular solar ‘“‘ beams ”’ travel- 
ling to the earth’s distance in about one and a half days, 
astronomers and geophysicists have found the promise of 
a new relationship involving in localised patches on the 
solar surface the sun’s ultra-violet radiation, which after 
eight minutes’ journey is recognised in certain distinctive 
radio phenomena. The results of the search are likely 
to be of much interest to several branches of Science. 


A New System of Photography. 
PHOTOGRAPHY is a word with a definite meaning; it 
implies capturing an image on some sort of sensitive 
material, roll-film, film-pack, or plate. But the methods 
of photography are changing all the time. Not many 
years ago a quarter-plate camera was regarded as 
handy. Then the “vest pocket’’ size was a real pigmy. 
In the last few years the “‘miniature’’ cameras, taking 
pictures on standard cinematograph film have become 
very popular. These are real precision instruments, 
costing up to {60 with lens of aperture FI.9, such as the 
old plate cameras never knew. They enabled “ candid 
camera ”’ shots to be made in ordinary artificial lighting. 

Now another phase opens. A watch-built camera, 
built in Switzerland, called the “‘Compass,’’ has been 
placed on the market. Its method of constructing is 
unique ; everything is built in, light-filters, spirit level, 
range-finder, exposure-meter, etc. Its method of 
operation also is unique. Instead of calculation the 
exposure by interplay of Scheiner, Din., or H. & D. 
negative speed, light value, and F number, three factors 
are used. 

To estimate the correct exposure takes approximately 
ten seconds. All that is necessary is to look at the sub- 
ject through the camera view-finder and, while so doing, 
slowly to pull out the slide marked Exposure Meter. As 
this is pulled out the image in the view-finder grows 
darker and darker. When it has practically disappeared, 
the number shown on the scale engraved on the slide is 
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read. This is the Compass Unit reading, and if the 
shutter is set to the same unit number the exposure will 
be correct for the chosen subject in the prevailing light, 
provided that the figure O appears in each of the little 
circular windows on the camera front. 

These windows show what lens-stops and_light- 
filters are in place. When O appears in each of these, 
the lens is open to its widest and there is no filter in 
position. If a smaller stop is used, or a light-filter 
introduced, a new number appears in the corresponding 
window. By adding these numbers to the Unit reading, 
and setting the shutter to the resultant total, the correct 
exposure for even the most complicated combination of 
stops and filters is arrived at instantly. For instance, if 
the Unit reading is 6 and the stop marked 4 and the 
filter marked 2 are in place, the shutter should be set to 
I2 units. In this case a lens aperature of F6.3 will have 
been employed, with a Wratten K.1 filter, with a mutti- 
plying factor of 2, and a shutter speed of 1/8 sec. Com- 
pass Unit readings are direct with a plate or film of 
standard speed. If a faster or slower emulsion is used 
a simple unit number, to be deducted from or added 
to the exposure meter reading, will be found printed on 
the envelope or paper lead. 
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The Compass 
Camera. 


Finally, there are the special’ methods of loading 
sensitive material. The first of these methods represents 
a complete break with conventional photographic 
practice. It is the Compass Envelope. Compass 
Envelopes are little light-tight paper envelopes, in 
which glass plates and flat films are sold ready loaded. 
They have all the advantages of single metal or wooden 
dark slides with none of the dark sides disadvantages of 
high cost, weight and bulk. By fitting an adaptor, 
roll-films of special size may be used. 








Discov 


Last s; 
and th 
and to 


IN 19 
rivers 
salmo: 
a mas 
geogré 
dition 
memb 
munit 
ripari 
fishing 
ful ne 
gener: 
separ‘ 
the fz 
of val 
careft 
Reyk 
in clo 
Palm: 
living 
_side 
probl 
contr 
of the 
By 
Icelat 
habit 
the se 
large! 
rivers 
gTave 
the h 
plain: 
const 
mead 
distri 
Such 
its ¢ 
inhal 
the s 
but ¢ 
or d; 
cultu 
any 





"il, 1937 


d if the 
sure will 
ng light, 
he little 


1 light- 
of these, 
filter in 
ht-filter 
ponding 
reading, 
- correct 
ation of 
tance, if 
and the 
e set to 
ill have 
1 multi- 

Com- 
film of 
is used 
- added 
nted on 


~~ 


oading 
resents 
rraphic 
yMpass 
es, IN 
oaded. 
vooden 


ages of 
laptor, 








side of the freshwater fishery 


Discovery—A pril, 1937 





The Salmon in Iceland 


By R. Ansell Wells 


Last spring the author contributed to DiscovERY a brief general outline of the Iceland ic rivers, from both the geographical 

and the administrative points of view, in which it was concluded that to co-ordinate the salmon resources of the country, 

and to organise them upon an efficient basis, the only really satisfactory method was by education. How this education 
is being achieved makes the interesting story which follows. 


In 1935 I made a detailed survey of the sixty-four 
rivers in Iceland in which rod and line angling for 
salmon was, or might be made, possible, and I compiled 
a mass of information, not only with relation to the 
geographical features of the country and to the con- 
ditions of its rivers, but also in respect of the individual 
members of the farming com- 
munities, who, by virtue of their 
riparian ownership, control the 
fishing rights on the rivers. Care- 
ful note was also taken of the 
general conditions affecting each 
separate community, made up of 
the farmers in a valley or system 
of valleys. With this information 
carefully recorded I returned to 
Reykjavik, where I was working 
in close co-operation with Rektor 
Palmi Hannesson, the greatest 
living authority on the scientific 


problem in Iceland, who now 
controls these matters on behalf 
of the Icelandic Government. 

By far the greater part of 
Iceland is uninhabitable. The 
habitable parts are all either near 
the sea or spreading from it up the 
larger valleys, where the great 
rivers, carrying large deposits of 
gravel and sand, have silted up 
the head of the fjérds to form low 
plains. These low plains now 
constitute the main portion of the irrigated and marshy 
meadows in Iceland, and are consequently those 
districts which will support an agricultural population. 
Such a population, taken as a whole, readily falls into 
its own sub-divisions, each one constituted by the 
inhabitants of a district, accessible to each other and to 
the sea at a point where it is possible for a ship to call, 
but cut off from other districts by barren land impossible 
or dangerous to cross in winter. Each of these agri- 
cultural communities has its own circumstances, and 
any regulations such as fishery laws must be drafted to 





The owner of Asgaroar, a typical Icelandic 
farmer, who is famous throughout Iceland 
for his kindness and hospitality. 


suit these different and entirely individual circumstances. 
This was the task with which we were faced: first 
to frame a series of different sets of fishery regulations, 
all more or léss on the same basis, but each one adapted 
to the peculiar conditions prevailing in the district to 
which it was to apply; and secondly, to constitute 
some form of local authority to 
administer these regulations, and 
to see that they were adhered to. 
The long discussions, the weighing 
of pros and cons, the pandering 
to the varying temperaments of 
individuals, the study of geo- 
graphical and biological conditions 
in each and every district, absorb- 
ingly interesting though they are, 
require a thorough knowledge of 
the different localities for their 
appreciation: I will therefore 
omit them and pass on to give a 
general outline cf the scheme in 
the form in which it was ulti- 
mately cast, and in which it was 
put into operation for the first 
time, early in 1936. 

The country was first sub- 
divided into two parts: (A) 
Those parts in which rod and line 
angling for salmon was_prac- 
ticable ; and (B) Those in which 
it was not. The North-Western 
Peninsula is an extremely moun- 
tainous region which falls almost 
perpendicularly to the sea, allowing of little or no 
coastal plain. In consequence the rivers there are all 
short, very rapid, liable to sudden and severe rise and 
fall, and often with falls impassable to salmon. In 
addition to these features the small area of ice-cap in 
this district, Drangajékull, fills all the rivers flowing 
from it with glacier water. On the south-east and south 
coasts, from Hamarsfjérdur westwards to Olfusfldi in 
Arnessysla, the coast line is close to the great Southern 
Ice-cap, and the rivers here, although some of them 
undoubtedly contain salmon, are entirely impracticable 
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for the rod and line angler. Section A, with which we 
had to deal, resolved itself then into :— 
The South Coast—Olfusa district only ; 


The West Coast—from the southern shore of Faxafl6i 


to the northern 

Hvammsfjérour ; 
The North Coast—from Sandfell, on the west side of 

Hunafloi, to pbistilfj6rdur ; and 
The East Coast—from Ppistilfj6rdur to Vopnafjérdur. 
These stretches of coast line were divided again into 
their different communities, that is, in the main, into 
the different large valleys. Each of the communities is 
then sub-divided into the areas comprised by the 
drainage systems of the more important rivers and their 
tributaries. With these smallest sub-divisions a start 
was made, the idea being to build up a scheme which 
would have its roots in each farm but would extend its 
branches to cover the whole country. 


extremity of 


Having decided which rivers were on the whole the 
most desirable and the easiest with which to make a 
start, meetings of the riparian owners were called, the 
general outline of the scheme, for which I had already 
prepared them, was explained, and they were persuaded 
to form themselves into an association. The associations 
thus formed of the owners of a river then become 
responsible for the management of that river, questions 
of administration being put to the vote and control 
being exercised by the will of the majority. In this way 
it is possible to have one policy fo- the whole of any 
river, instead of a variety, each one extending for, at 
most, a few miles: the chairman can, and does act 
‘ policing ”’ 


‘ 


for the river as a whole and a self-acting 
system comes into being, as the members of the associa- 


tion take adequate steps to ensure that their fellow 





lording Skéga in South Iceland. 
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members adhere to the agreements which have been 
made, and do not do anything which may be to the 
detriment of the river. The farmers who are keen on a 
form of proper management either infuse the others 
with a like keenness or carry the day by weight of 
numbers, as the only opposition usually comes from 
the few farmers round the mouth of a river, who make 
large sums of money each year, from netted salmon at 
the expense of their neighbours farther upstream. The 
result is that, with a mutually satisfactory and self- 
imposed scale of compensation, the associations are 
able to get the more serious forms of netting done away 
with, and the fish are allowed, in the words of one of 
Iceland’s oldest laws, “free passage from beach to 
mountain.”’ The stock improves and the catches of all 
the farmers on the river do so in proportion, and at 
the same time the way is paved for the letting of the 
sporting rights to rod and line anglers. 

From this form of individual co-operation the next 
step is to co-operation within the district, and this is 
already coming into being. On a few, a very few, 
rivers there are forms of hatcheries, owned either by an 
individual or by the association, and parr from these 
hatcheries are supplied to other rivers in the district in 
order to increase their stock of fish. In other districts 
hen fish are netted in rivers where the supply is good, and 
transplanted to-other, less well stocked rivers, to spawn. 
This system has been found, rather surprisingly | 
consider, to work very well, the hen fish and the parr 
invariably doing well in their new surroundings, despite 
the inevitable drawback of the rather heavy mortality 
among the fish during transit. The salmon is a very 
difficult fish to keep in captivity even for a short period 
and very quickly either catches a disease, or goes into 
a decline from which it does not recover. 

Active co-operation between the different 
districts is neither practicable nor desirable, 
and I think that it is more for the good of the 
rivers as a whole, and for the good of their 
ultimate excellence, that there should be 
some slight spirit of competition or of envy. 
If the farmers in one district work together 
under the scheme they are all bound to 
benefit from it, and this fact will not be lost 
upon those who have not yet adopted it. 
This has worked out in actual fact, and the 
labours of those interested in the scheme 
have borne ample and encouraging [ruit, 
after only one year of operation. 

Last year, the first in which the plan had 
been put into practice, a start was made upon 
Straumfjardara in 
Snefellsnes; Laxa i Délum in Hvamms- 


the following rivers: 
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térdur ; and Hritafjadrara and Sika in 
Hinavatnssysla, thanks to the keenness and 
co-operation of some of the leading farmers 
in these neighbourhoods. As a result these 
three rivers were all let for the season to 
English sportsmen. The river associations 
divided this money proportionately among 
their members, who also had the benefit of 
better, and more evenly distributed catches. 
It was a minor point, but nevertheless a 
pity, that the season, coming after a winter of 
exceptional dryness and severity, was a very 
late one and the fish did not come into the 
rivers in any numbers until July. However, 
some of the anglers were sufficiently attracted 
by the possibilities of these rivers to discuss 
the renting of them on lease. 





The letting of these rivers was expected to A typical Icelandic farm, in Svartardalur. The stacks, the outbuildings, 
be an encouragement to farmers in other and the house alike are thatched with growing turf. The river in the 


districts to follow suit and to hasten the 

formation of associations on their rivers, but 

surely nobody could have foreseen the truly amazing 
extent to which the new idea was to catch on. October 
is a very important month in Iceland when it comes to 
dealing with the agricultural population, as it is in this 
month that the sheep are killed. Large numbers of 
these sheep are bred and turned out to fend for them- 
selves on the stretches of heathy land which border the 
arid wastes of the interior. This grazing is adequate 
during the summer months but non-existent in winter, 
so the sheep have to be gathered in September and driven 
down to the valleys, where they are separated between 
their various owners ; a certain number are folded and 
fed throughout the winter, and the rest are killed. 
During the slaughtering season all the farmers come 
together, and any plan which needs discussion is as 
well put forward before this time, during which the 
evenings provide excellent opportunities for farmers’ 
meetings. 

Since last October I have been continually receiving 
letters saying that more and more farmers are forming 
associations for their rivers, until now there is only one 
important river in Iceland which has not come into 
the general scheme. This response has been very 
encouraging to those who have worked so hard to try 
to bring about this state of affairs, but it has increased 
tneir responsibilities and anxieties a hundred-fold. Had 
the number of rivers available been increased gradually, 
the demand would have grown with it, and it would 
have been a comparatively easy matter to have sus- 
tained the interest and high hopes of the farmers, but 
a somewhat serious problem has presented itself with 
this sudden increase of supply. No doubt in the majority 


‘ 


background 1s Svarta. 


of cases this result has been brought about by the action 
of the up-river farmers, whose supply of fish was being 
seriously interfered with by the netting activities of 
those near the mouths of the rivers, and the benefits 
accruing to these men will ensure their continued support 
of the arrangement. Nevertheless it is a matter of vital 
importance to the ultimate well-being of all concerned 
that the demand for the sporting rights on the rivers 
should be increased. Particularly is this so for the 
first few years, until the farmers can really see for 
themselves the extent to which their rivers are being 
improved by careful and systematic management. 

I do not think that we need be dismayed by the 
prospect, as these Icelandic rivers are bound to appeal 
to many people at a time like the present, when fishing 
is almost unobtainable in England and Scotland, and in 
Norway very high rents are being asked for rapidly 
deteriorating water. The Icelandic rivers are not yet 
well-known, and on many, indeed on most of them, no 
very reliable records of past catches are available ; but 
these will be carefully kept under the new scheme, and 
in the meantime rents are low in proportion to the 
quality of the fishing obtainable. The journey is short, 
and it is possible to have a month of first class fishing 
for salmon and sea-trout in Iceland for an “ all-in” 
cost for the whole trip, fares included, of £1 per head per 
day. 

Although no mention has been made of it, the trout 
fishing in Iceland is very good and is also included in the 
scheme ; steps are being taken to regularise it in the 
same way as the salmon fishing. Anglers now have 
the making of a paradise in their own hands. 
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The Significance of Peking Man 


By E. N. Fallaize 


Recent discoveries of skeletal remains of fossil man, and the attempts now being made to interpret them in relation to 
theories of the line of human descent, have produced some remarkable changes and modifications in current views, which 


must be the source of no little bewilderment to the layman. 


The element of uncertainty in the position of Piltdown man 


due to Mr. Alvan T. Marston's discovery of the Swanscombe skull and his criticism of the now generally accepted view 
of the human character of the Piltdown jaw, familiar to readers of DISCOVERY, and the new evidence relating to Peking 
man and discoveries in Java have had a disconcerting and far-reaching effect. 


In reference to Mr. Marston’s attack on the human 
character of the Piltdown jaw, it is of interest to note 
that Prof. Franz Weidenreich (who has succeeded 
the late Dr. Davidson Black as Honorary Director of 
the Cenozoic Research Laboratory of the National 
Geological Survey of China), in a recently published 
study of the mandibles of 


Hominide, to be named Eoanthropus.’’ This was 
before the discovery of the famous canine. If we are 
to go back to first principles, the character of the jaw 
then is not in dispute, but the question of its classification 
in view of its anthropoid affinities. All are agreed that 
it is ape-like. Do these resemblances preclude its 
—, inclusion in the human ? Prof. 





Peking man, now numbering 
twelve, though the author at 
the time of writing had before 
him eleven only, also discusses, 
incidentally, the character and 
position in the evolutionary 
scale of the Piltdown jaw. 
He points out that the known 
lower jaws of early man form 
a more or less homogeneous 
group, from which the Heidel- 
berg, or Mauer, and the Pilt- 








Weidenreich’s conclusion is 
that it does fall outside the 
line of human descent, both 
on the ground of its conforma- 
tion and in view of the 
character of the teeth. On 
the other hand, on the evidence 
of so much of the jaw as is 
available and of the teeth, he 
agrees with Dr. R. Broom 
and other South African an- 
thropologists that Australo- 








down jaws must be excepted. 
With regard to the latter he 
maintains that in virtue of 
certain characteristics, which he 
specifies, it must be classified as anthropoid. It belonged, 
he holds, however, not to a chimpanzee, but to an orang. 
Its orang-like character, he says, becomes patent when 
it is viewed in profile, while the dental arch, the arrange- 
ment of the teeth in the jaw, is horseshoe-shaped as in 
the apes, and definitely not human. His conclusion 
is that, while study of the known specimens of the lower 
jaw of Peking man places him in the direct line of human 
descent, the Piltdown jaw belongs to the gorilla-chimp- 
anzee-orang group, which falls outside the human line. 

In this connection, where so much argument depends 
upon inference, and not direct evidence, it is perhaps 
worth while, in the interest of clear thinking, to keep in 
mind the exact terms of the issue. I[n his original 
account of the jaw, Sir Arthur Smith-Woodward said, 
‘the mandible appears to be almost precisely that of an 
ape, with nothing human except the molar teeth. [, 
therefore, propose that the Piltdown specimen be 
regarded as the type of a new genus of the family 


Sinanthropus pekinensis skull it adult male or 
(voung), Norma lateralis, left side, reduced three 
times. 


pithecus, the primitive form 
‘missing link,’’ discovered 
by Prof. Raymond Dart in 
deposits at Taungs in 1925, 
does in fact fall within the line of human descent, 
contrary to the hitherto generally accepted opinion. 

This interpretation of the position of the Piltdown jaw 
must inevitably raise afresh the question of the congruity 
of the jaw with the undoubtedly human brain case, 
which was regarded as settled once and for all by the 
final reconstruction of the skull by Dr. J. Hunter and 
Sir Grafton Elliot Smith. Prof. Weidenreich, having 
before him in Peking man the association of the most 
primitive human brain known, with a jaw resembling 
that of recent man rather than the chimpanzee, 1s 
unable to accept the virtually contemporaneous associa- 
tion in Piltdown man of a brain case resembling that of 
recent man and an anthropoid jaw. If, however, 
the Piltdown jaw and brain case are to be set in different 
categories, it might help to resolve some of the difficulties, 
morphological and chronological, which are raised by 
Mr. Marston’s interpretation of the Swanscombe skull 
find. (See DIscovERY, Oct., 1936.) 
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We may now turn to the important discovery, recently 
reported, of three new skulls of Peking man, an adult 
male and female and a young male, which were brought 
to light from the deposits of the Choukoutien cave in 
November last. The first detailed account of these 
skulls to appear in England was written by Prof. 
Weidenreich himself, and published in the issue of 
Nature of February 13th. As this is readily accessible, 
reference to descriptive detail is unnecessary. In their 
general primitive character, notably in the prominent 
eyebrow ridges, the new skulls resemble the two 
specimens previously found in this cave, which by now 
are sufficiently familiar. Attention may, however, 
be directed to the remarkable brain capacity of the 
larger of the two adult skulls, the male, which is cal- 
culated at 1,200 cubic centimetres and is thus sufficiently 
close to the average modern Australian aboriginal 
at 1,295 C.Cc. 

In the present connection special interest attaches to 
the conclusions which Prof. Weidenreich draws from 
his comparative study of the morphology of the skulls. 
In the first place in reference to the affinities of Si- 
anthropus with modern man, the author regards the 
new evidence as fully confirming the resemblance, 
to which he had previously drawn attention, between 
Peking man and certain of the modern Mongolians. 
He suggests, though with some diffidence, that the 
broad flat nose, which is now seen as a character of 
Sinanthropus, may be a further point of resemblance, 
this being a Mongolian characteristic. 

When he turns to comparison with other primitive 
types, his conclusions are startling. Peking man, he 
maintains, is the most primitive of all hominid types 
yet known. He places it definitely as lower in the scale 
of development than Pithecanthropus, the ape-man of 
Java. Now, hitherto, Pithecanthropus, Eoanthropus, 
or Piltdown, and Sinanthropus, Peking man, have 
been taken as three approximately contemporaneous 
primitive types of early man; but while the Piltdown 
and Peking men have been accepted as each showing 
an advance in certain characters towards modern man, 
Pithecanthropus, notwithstanding the imperfect character 
of the evidence, though accepted as human from the 
date of its discovery, has rested under the imputation 
of being a doubtful, or at best, a border-line case. 

It would seem, however, on other grounds, that the 
position of Pithecanthropus can no longer be regarded as 
assured. This is due not only to criticism of the accepted 
view based on evidence from other sources, but also 
to the discoveries recently made in Java itself. A 
brief digression is here necessary in order to make the 
position intelligible. In 1931-2 Mr. W. F. FF. Oppenoorth, 
a Dutch engineer then in charge of the field operations 
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of the Geological Survey of Java, discovered in deposits 
at Ngandong, on the Solo River, a number of skulls and 
fragmentary skeletal remains of a primitive type of 
man, to which the name Homo (or Javanthropus) 
soloensis has been given. Six more or less complete 
skulls were recovered, of which one is still undescribed. 





Upper canines and upper 
first’ premolars of male 
skull 1, and female skull 11, 
Peking Man. From left 
to righti canine, skull i ; 
canine, Skull ww;  pre- 
molar, skull 1; premolar, 


skull 11. 














Their age cannot be determined with complete certainty. 
They are thought to be late Pleistocene ; and it has been 
suggested that they may be even so late as Mesolithic. 
The type resembles Wadjak man, a primitive form 
discovered by Dr. Dubois at about the same time as 
Pithecanthropus at the beginning of the last decade 
of last century, but not described fully until many years 
later. 
Rhodesian man, and Prof. Weidenreich has pointed 
out that in certain characters Sinanthropus comes close 
to it. Its primitive character has been interpreted 
variously as of the Neanderthal type, and also as a 


Solo man, however, shows close affinities with 


primitive form of Homo sapiens. 

An even more important discovery was made in 
February, 1936, when an infantile skull of primitive 
type was recovered from deposits at Modjokerto, which 
it would appear beyond question were of early Pleistocene 
age. This has been described as ‘“‘ the earliest known 
human fossil.”’ Owing to its infantile character its 
exact nature is not beyond argument, but its geological 
age would lend support to the view that Homo mod- 
jokertensis, as it is known, is a young Pithecanthropus. 
Dr. A. van Stein Callenfels, the distinguished Dutch 
authority on the archeology of the Far ast, points out 
in a communication to the Royal Anthropological 
Institute that the discovery of a young Pithecanthropus 
in deposits of the early Pleistocene raises a difficulty as 
to the position of that fossil, which is usually ascribed 
to the middle Pleistocene, though as a matter of inference 
Dr. Callenfels argues on 
paleontological grounds that Pithecanthropus should 
be relegated to the early Pleistocene, while Solo man, 


and not on direct evidence. 


for analogous reasons, might be assigned to the middle 
Pleistocene. 

Clearly, this suggested earlier dating of P2rthecan- 
thropus, of which Prof. Weidenreich was not aware 
at the time he wrote on Simanthropus, adds to the 
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difficulty of his view on the relation of the two forms. 
He himself, in view of the close resemblance of the new 
female Sinanthropus to the Javan skull, suggests that 
the latter may turn out to be female, and then possibly 
be found to be a female Solo skull. As will appear, 
the dating is not an insuperable difficulty ; but before 
dealing with this point, it is necessary to ccnsider further 
attacks on the position of Pithecanthropus, but from 
another point of view. 

In recent communications to the Dutch Academy of 
Sciences and to the Royal Anthropological Institute, 
Dr. Dubois, by whom Pithecanthropus was discovered, 
has reviewed the position of early man in Java in the 
light of his study of his material from Java, much still 
unpublished, as well as of recent discovery. His con- 
clusions are embodied in a series of propositions, which 
may be summarised as follows :— 

1. The infantile Homo modjokertensis is the young of 
Solo man. Its affinities with Solo man and Peking man 
are shown in certain peculiarities of the tympanic area 
of the temporal bone and the size of the brain. Its 
affinities with modern man are shown in its resemblances 
to modern infantile Papuans. 

2. Wadjak man, Solo man and Rhodesian man form 
a group showing close affinities. These—and to them 
he adds Simanthropus on the ground of resemblance to 
Solo man—are the most important fossils of early 
man because they are the most primitive known of the 
type of Homo sapiens. Wadjak man, Solo man and 
Rhodesian man are proto-Australian, as is shown by the 
size of the brain, which ranges from 1,200 cubic centi- 
metres in Solo man to 1,295 in the modern Australian 
aboriginal. 

Had the evidence then been available Dr. Dubois 
might have added a further resemblance in Sinanthropus, 
of which, as already mentioned, the largest of the new, 
skulls measures I,200 C.c. 

>. Pithecanthropus is not human, but a gigantic 
gibbon. This conclusion is based partly on the evidence 
of long bones (unpublished) in Dr. Dubois’ collection, 
which show that the mode of locomotion must have 
been that of the gibbon, and partly on the very large 
brain, Which, however, according to a law regulating the 
size of the mammalian brain worked out by Dr. Dubois 
on a long series of observations, falls within the gibbon 
group in its relation to size of the body, and not into 
the human group. 

Finally, Dr. Dubois suggests that Solo man may be 
much earlier than is indicated, by the current inter- 
pretation of the ambiguous evidence of date. 

Dr. Dubois’ revolutionary conclusion as to the position 
of Pithecanthropus will require prolonged examination 
before anthropologists will be in a position to accept 
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it as final. At the same time the removal of Pithecan- 
thropus from the human line would resolve much of the 
difficulty of Prof. Weidenreich’s view as to the more 
primitive character of Sinanthropus. The latter as 
the more primitive is the more generalised type, while 
Pithecanthropus has already moved forward on the line 
towards specialisation in a different direction. On the 
whole, however, the moral, so far as there is one, js 
that both here and in the instance of Piltdown man 
far more evidence is necessary before any but the most 
tentative of hypotheses are possible, when we attempt 
to trace the affiliations and line of descent of early man. 
We cannot dogmatise even as to the range of individual 
variation. 

‘We are indebted to Nature for the use of the 
illustrations in this article. | 


Ancient Man in Japan 


Evidence for the existence of palzolithic man, it is 
reported, has been discovered in Japan for the first 
time. Prof. Shigeyasu Tokunage, the geologist of 
Waseda University, while exploring the island of Itoe 
in the Loochoo group, has found a number of fossil deer 
bones bearing marks of having been worked by human 
agency. A number of bones of the same species of 
deer were found in cave deposits, which the discoverer 
considers to be contemporary and to which he assigns 
a dating of from 30,000 to 70,000 years. Should further 
investigation corroborate this interpretation of the 
find it assumes considerable importance, as evidence of 
the existence of palzolithic man in the Chinese sector 
of the Far East is lacking, except for two isolated sites, 
and is badly needed to fill in the gap between [Peking 


—and in the United States 


‘Minnesota Man” (colloquially so 
female skeleton discovered in the ancient lake deposits 
of Lake Pelican, Minnesota, in 1931, 1s now regarded as 
the most ancient example of early man known from the 
American continent. Prof. A. E. Jenks, of Minnesota 
University, reports that he assigns it, approximately, 


denoted), a 


an age of 20,000 years, thus warranting a considerable 
increase in the period usually assigned to early man in 
America. The skeleton, Prof. Jenks states, is that of an 
immature girl of about fifteen years of age, judging from 
the state of the teeth, which are larger than normal in 
prehistoric man. The type is that of Homo sapiens, and 
of an evolving Mongoloid character, which approaches 
the aboriginal American, especially the Eskimo, rather 
than the modern Mongol. 
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Imagination: 
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Shakespeare and Wordsworth 


By A. G. McL. Pearce Higgins. 


Is imagination ‘‘emotion recollected in tranquillity,” or a “fine frenzy.” 


In this article Mr. Higgins delves into the inner 


meaning of the word as exemplified by two masters of words. 


THE popular definition of the word “ imagination,’ 
if the populace could be persuaded to descend to the art 
of definitions, would probably be to the effect 
that it was the creation of something out of nothing. 
An alternative rendering might well be that it was the 
ability to tell what the other fellow was thinking before 
he announced it himself. Only the pedant would trace 
back the word’s Latin ancestry and explain that 
imagination meant merely a reflecting back of some- 
thing that already existed ; a reflection either as of a 
face in a mirror clear cut and sharp; or distorted, but 
not therefore less beautiful, as of a bank of trees 
reflected on the surface of a slow moving stream. But 
it is time to consult the authorities ; Shakespeare on 
the one hand, Wordsworth on the other, neither of 
whom can anyone deny to have been deficient in 


imagination, however defined. 


Wordsworth’s Suggestion 


‘ 


Now Wordsworth that “‘ imagination is 
emotion recollected in tranquillity.”” But does he mean 
what he says? He seems to imply that an emotional 
experience of whatever kind is, at the time we received 
it, too much with us to allow a clear decision upon its 
It must be given time to 
And then weeks, 


10 90eCTS 
suggests 


ultimate value on any count. 
materialise or fade from the memory. 
perhaps months, later we sit down and recollect in 

‘“ The old far off unhappy 
’ may return in the kindly 


tranguillity the old emotion. 
things, and battles long ago ' 
dusk of recollection filled with an ethereal joy; the 
blood and dust of battle may fade before the calm 
aftermath of strife. An experience of great sorrow may 
be recollected into a corresponding pleasure; a joy 
become a ‘sorrow’s crown of sorrow.” — Certain, 
however, it is that the sharp edges will have gone ; 
and the exquisite pang be but a glowing of the embers, 
no longer a devouring flame. But when all is said, are 
these emotional recollections the parents of imagination ? 
Of inspiration, probably yes. Dr. Johnson's criticism 
of Lycidas that it was insincere because deep grief did 
not mourn in terms of classical mythology would seem, 
nominibus mutatis, to apply to Wordsworth’s theory also. 
An imagination produced by the force of spent emotions 
Is a poor substitute for the “ first fine careless rapture.” 


Or are we to use the word “ imagination ” as a generic 


term for all species of creation, other than the merely 
photographic ? To allow equally the gift of imagination 
to Dante and Edgar Wallace, to Bach and Cornelius 
Gurlitt ? If so, what will become of “ inspiration ”’ 
and not least of Shakespeare’s suggestive hints? It is 
surely more likely that Wordsworth is mistaken, if not 
in his meaning, at least in his use of terms. If he had 
been pressed further to develop his definition perhaps 
he might have been induced to expand it to this effect : 
‘“ Emotion recollected in tranquillity produces inspira- 
tion, which in its turn enables the poet to imaginate 
those emotions in a true perspective.’’ Here is no 
creating of something out of nothing, but a trans- 
formation of one set of values—the immediate emotional 
experience—into a different set, a mature and tranquil 
reflection’on a past emotion. 

But with Shakespeare as with the Greek poets, there 
is a kind of madness attendant upon both inspiration 
and imagination. ‘‘ The poet’s eye in a fine frenzy 
rolling ’’ seizes upon a world of shadows “and gives 
to airy nothings a local habitation and a name.” A 
compelling force from within endows the poet with power 
to seize all experiences, not only emotional, but intel- 
lectual, physical and spiritual, and clothe unseen forms 
with material substance. With Werdsworth an external 
manifestation perceived through the eve or the ear 
strikes a kindred note within him; and from the depths 
of his own nature a calm reflection brings to light an 
answering chord: an inspiration but not an imagination. 
On the other hand, Shakespeare from within is driven 
outwards to clasp like Macbeth’s dagger an invisible 
‘nothing’? which, reflected back to us through the 
mirror of his imagination, becomes something more than 
can be dreamed of in our philosophy. 

It would seem, then, that imagination is neithor the 
creation of something out of nothing nor the reproduction 
in different terms of what already exists, but as nearly 
as may be is synonymous with Inspiration, as being the 
driving force that in the one case draws 1n to digest and 
subsequently to bring forth the result of an emotional 
experience ; and on the other, stretches out to grasp 
“ten leagues beyond the wide world’s end " the ghosts 
and shadows that are invisible to the ordinary mortal 
and then sets them before us clothed and intelligible 
with both a local habitation and a name. 
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Colour and Efficiency in Flowers 


By Herbert Mace. 


Daisies are here cited as an example of high floral efficiency in relation to colour ; the question of floral colour- 
schemes is remarkably interesting and many problems remain to be solved. 


STUDENTS of the British flora can scarcely fail to notice 
the frequency with which certain combinations of form 
and colour appear in the flowers of higher orders, even 
when structural details show that there is no close re- 
lationship between them. A frequent type of inflorescence 
is that in which the central portion is yellow and the 
outer white. It occurs in many widely separated 
orders, but reaches its most perfect expression in those 
composite flowers popularly called daisies. The typical 
daisy, Bellis perennis, is one of about six or seven 
species of Bellis found only in the Palzarctic and 
Nearctic regions. As most people know, what is usually 
spoken of as the “ flower ’’ of this plant is not one large 
blossom, but an aggregation of minute yellow flowers, 
surrounded by a single row of specially developed ones, 
each of which bears a white petal or “‘ray.’”’ The 
common daisy is one of the hardiest of plants, efficient 
in every part of its structure. It grows indifferently in 
waste ground or cultivated pasture and competes all too 
successfully with the universal grass. It reaches an 


altitude of 3,000 feet in the Highlands, and there is 
not one month in the year when it may not be found in 
bloom. If torn from the soil and left exposed for days, 
it will frequently find itself fresh roothold. 

The large Ox Eye or Moon daisy belongs to a different 
tribe, the Anthemide, to which, also, many other 
familiar “‘ daisies ’’’ belong. Generically it is a Chrysan- 
themum and in improved forms shares with the C. 
sinense and other exotic species a favoured place among 
our garden flowers. It is certainly one of our most 
attractive wild plants and draws popular attention by 
the size and beauty of its blossoms. It is found through- 
out our islands and up to 2,000 feet in the Welsh 
mountains. A close relative of this showy flower is the 
C. parthenium, or Feverfew, commonly found about 
hedgebanks in some parts, especially on heavy soils, 
though it is dubious whether this is a true native, 
because it was cultivated for its tonic properties. 

There are five more daisylike plants, commonly 
confounded together under the rather meaningless 











Centre: Bellis perennis, 


the common daisy, one of 


the hardiest plants known, 
typical of the composite, 


Left: Anthriscus 
sylvestris (cow's 
parsley), an 
umbelliferous 
plant showing 


aggregation of 


numerous small 


flowers to enhance 


attraction. Right: 
Stellaria holostea 
( stitchwort ), a 
typical white 
single flower, with 
attractive petals. | 


in which one ring of 

attractive petals serves oY 

an immense number of 
simple flowers. 
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name of ‘‘ Mayweed,”’ though they belong to two 
distinct genera, Anthemis and Maitricaria. In the 
former, the receptacle has minute scales, but in 
Matricaria is naked. By far the most abundant of the 
five is M.inodora, which abounds in cornfields and 
waste places all over the country. Its finely cut deep 
green foliage and brilliant flowers are very beautiful, 
and the blossoms are subject to wide variation in form. 
In some varieties, the white rays are absent, making the 
flowers relatively inconspicuous. Sometimes the rays 
are very broad and almost overlap, while in other forms 
they are slender and widely separated. Matricaria 
chamomilla is very similar, but is less common and is best 
distinguished by its scent, which resembles that of the 
true camomile. 

The three British species of An- 
themis are A. arvensis, cotula, and 
nobilis. No doubt they are often 
confused with the Matricarias, but 
they are not so common. A. nobilis, 
the true camomile, can be known 
almost certainly by its habitat, 
which is dry pasture land on which 
none of the others are ordinarily 
found. It has always been and still 
is a valuable medicinal plant, culti- 
vated in some places very 
extensively. A. arvensis and cotula 
are cornfield weeds, both distin- 
guished from Matricaria by their 
powerful and not very pleasant 
odour. Both these genera contain 
numerous exotic species, distributed 
throughout Europe, Asia and Africa. There are about 
sixty of Anthemis and seventy of Matricaria, and 
individually the plants are generally abundant and 
conspicuous. 

I regard the form and colour typified by the daisy as 
the most perfect for its purpose. All the higher orders 
of plants have, beyond question, evolved pari passu 
with insects. Not only is there no other conceivable 
bionomic reason for the elaborate petals and showy 
colours, but mutual adaptations of structure occur in 
so many flowers and insects that the inseparable connec- 
tion can scarcely be doubted, even if direct experiment had 
not proved that many flowers, shut off from the atten- 
tions of insects, fail to perfect their fruit. In the process 
of specialisation for insect-fertilisation the power of self- 
fertilisation and wind-fertilisation have been lost. That 
colour plays a large part in the attractive equipment of 
flowers is virtually proved by the simple fact that, 
almost without exception, wind-fertilised flowers 
aré green, or have only dull colour. Such flowers 


mayweed), 





Matricaria inodora (a very common 


showing 
by beetles. 


I2I 


are still abundant enough. Grasses, sedges, rushes 
and pond-weeds, form entire orders which depend 
only on aerial movement for the distribution of 
their pollen. 

As a basis for investigation, I recently analysed the 
colours of all the British flowers, excluding the purely 
anemophilous orders. In the classification of the plants, 
numbering in all 1,121, I followed the standard work of 
Sir J. D. Hooker, accepting his data as to habitat and 
colour. The inaccuracies are negligible. My own 
experience has included the collection of the larger 
number of these plants and I have constantly checked 
the descriptions, which have been so carefully made 
that they may be looked upon as almost axiomatic. 
It is a little difficult to discriminate 
nicely between shades of colour. If 
one takes at random fifty yellow 
flowers of different species, not two 
will be exactly the same shade or 
tone. I have contrived to put all 
the colours into seven groups, yellow, 
red, purple, pink, white and green. 
including with the latter some of 
brown or other indeterminate colour- 
ing. There are a few instances where 
some difficulty is experienced in 
deciding to which group a species 
belongs. Some orange flowers might 
equally well go with the reds or 
yellows, but they are few. Many 
pink varieties are so pale as to be 
virtually white. Purple presents 
the greatest difficulty. I have 
restricted it as much as possible by including most of the 
flowers described as red-purple with red, and blue-purple 
with blue. Particoloured flowers I have treated as coloured 
according to the outer portion and it is worth noticing 
that in nearly every instance in which two colours occur, 
they are arranged in this target fashion. On the whole, 
the cases in which difficulty arises are trivial and one 
way or another would hardly affect the final figures, 
which are as follows :— 


petals eaten 


White 312 Pink 124 
Yellow 283 Blue 86 
Purple 149 Red 26 
Green I4I 


These figures will no doubt surprise many people, but 
I shall show that they correspond very closely with 
what one might expect, if attractiveness to insects is the 
fundamental reason for the development of bright colour. 

It is certain that insects are guided to flowers by the 
senses of sight and smell. To what extent either 
preponderates in a given species is a subject which has 
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been very little investigated for it presents tremendous 
difficulties, but so far as the honey-bee is concerned, 
and this insect is one of the most important agents in 
flower fertilisation, it is tolerably certain that there is a 
broadcast appeal of scent, attracting the insects from 
distances beyond their range of sight, and there the 
colour of the flowers forms a guide to the exact location 
of the nectar which emits the odour. There may be 
plants which appeal to sight alone and insects incapable 
of perceiving odours, but eves, either compound or 
simple, or both, are universally present in winged 
insects, so that sight certainly plays an important part 
in their hunt for nectar. 

It is, therefore, evident that one of the most important 
steps which a flower can take to gain some advantage in 
the struggle for existence is to become more easily 
visible. To the wind-fertilised flower it is of no con- 
sequence whatever that it is the same colour as its 
surrounding foliage. It would gain nothing by being 
red, white or blue, and in certain conditions, it might 
actually lose by advertising its presence to certain 
creatures which eat flowers. Now green occupies a 
central position in the spectrum, flanked on one side by 
yellow and on the other by blue. A slight variation 
from the universal green in either direction will differen- 
tiate the flower from its surroundings, but the effect 
produced will not be the same in both cases, for yellow 
is more and blue less visible than green. The yellow 
flower will therefore stand out boldly against the foliage, 
while the blue will be a darker spot upon it. It must be 
understood that I am not referring to the actual blue 
flowers in existence, but a hypothetical blue formed by 
slight divergence from the original green. The blue 
flowers known to us have brilliance of a peculiar kind 
which could not be produced in the same way as yellow 
has been, but even these bright blues are often self- 
confessed failures, making good their deficiencies by a 
white eye which, in numerous instances, occupies the 
centre of the flower. There is another reason why 
yellow is likely to be the most favoured colour for 
attractive purposes. 
ance in its production, for it is not usually the result of 


It represents a line of least resist- 


pigment, but in its cruder forms is produced, like yellow 
leaves, merely by the absence of one element in the 


chlorophyll. 
Disadvantages of Red 


Red flowers are almost absurdly infrequent in the 
British flora and with good reason, for on the plants’ 
side they represent, if we assume a gradual transition 
from the green, a long passage through the various 
degrees of yellow, or the acquisition of special substances 
wherewith to make the pigment. On the insects’ side 
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there are also obstacles, for direct experiment has proved 
that some insects, like some human beings, are blind to 
the red rays, and it is highly probable that very special 
circumstances operated in the production of red flowers. 
What these were it would be hard to say. It might be 
peculiar qualities in the soil, or the presence of an insect 
specially suited to their fertilisation and_ peculiarly 
sensitive to red rays. For the present it is sufficient to 
say that their relative rarity corresponds with the 
difficulties in the way of their evolution. 

Most of the green flowers included in the table are 
isolated species of anemophilous flowers in generally 
entomophilous orders, and the few which are insect- 
fertilised depend either on scent or the absence of 
competition. 

Though only 13 per cent. of the total, purple flowers 
are more numerous than blue and red put together, and 
the reason is that there are double chances in their 
favour. Though neither red nor blue are highly visible 
and by virtue of their positions at the end of the 
spectrum, must come outside the range of many insects’ 
eyes, the combination is naturally much more effective 
than either separately. It is scarcely necessary to say 
much about pink flowers, except that they appear to 
represent a tendency on the part of red ones to become 
paler and thus more visible. Many are so light as to be 
virtually white and the darker kinds frequently have 
white varieties. 

We are now left with the yellow and white flowers 
which comprise more than half the total. For the 
abundance of yellow, I have already given the reasons, 
while white has such manifest advantages that if the 
object is what we believe it to be, it would be hard to 
imagine anything more suitable. White is a reflection of 
all the rays of the spectrum and must be visible to all 
insects, whatever part of the scale their eyes are adapted 
to. Any tendency to white is bound to add to the 
attractiveness of a flower. The numerical abundance 
of species with white flowers, the tendency of many 
coloured ones to have white varieties, the liability of red 
ones to become pink and of blue to have a white eye, 
are facts which support the argument strongly. 

As I have already said, particoloured flowers usually 
consist of an outer ring of one colour and an inner 
of another. It is exceedingly significant that the least 
visible colours should be prone to have a more visible 
centre, as when blue and red have white eyes. I cannot 
call to mind any blue or red centred flower which has a 
white border nor do I know a flower with yellow rays 
which has a white centre. Yellow is_ sufficiently 
attractive for general purposes, but the white rays of 4 
daisy are an added attraction without any disadvantage. 

There exists a large group of beetles which are 
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essentially anthophagous. Many of them are to be 
found in South-East Europe and the camomiles are 
frequented by more than one species, which consumes 
the rays first in every instance. The yellow centre 
containing the vital organs is thus largely protected by 
the special attractiveness of the rays, whereas a white 
centre would not materially increase the attractiveness 
to beneficial insects and would expose the flower to the 
risk of having its vital parts attacked. I do not think 
much has been done in the line of study which this fact 
opens up, but one instance which I personally experi- 
enced in the Balkans during the war is very interesting. 
There were numerous anthophagous beetles in the 
country, but the two most prominent were a large blue 
species, Halosimus collaris, and a red one, Mylabris 
variabilis. These two beetles seemed to be fairly 
numerous and to have their favourite flowers, among 
which were several species of mullein of deep yellow 
and orange colours. During the spring of 1918 I planted 
in the garden of my quarters some seeds of scarlet 
runner beans sent out from home. These flourished well 
and were soon covered with the red blossom, but one day 


they were invaded by hordes of the blue beetles and 
every flower was eaten. In another garden the same 
flowers were taken by the red species. The point which 
is significant is that white flowered beans growing on 
the same plot were not touched, and the natives of the 
village grew only white flowered kinds. 

The circumstances of the time were not favourable 
to further investigation or experiment, but if I may 
hazard a theory which fits the other known facts, it is 
that these beetles, specially addicted to yellow flowers 
of deep shades, have eyes sensitive only to that end of 
the spectrum. Therefore deep red or yellow attracts 
them more readily than white and paler yellow. At 
any rate, the existence of these anthophagous insects 
indicates plainly that there are limits beyond which 
attractiveness may become a positive danger to an 
entomophilous flower. Those who have the opportunity 
of visiting places where these anthophagous beetles are 
abundant would probably be able to throw much light 
on the subject by a carefully series of 
observations on the colours of these insects and the 
flowers they frequent. 


prepared 








Early Electrical Science 


By G. Windred 


A complete history of electrical science has never been written, though it 1s hoped that some day it may be, if only to place 


on record events of importance in the progress of science. 


Below, however, are briefly sketched the beginning which led 


up to the amazing growth of electrical knowledge in the last fiftv years. 


It is extremely difficult to write impartial scientific 
history: there is always the tendency, not necessarily 
realised, to exaggerate the importance of the historian’s 
own country and the scientific importance of his own 
people’s contributions to knowledge. Many able 
treatises on various parts of electrical theory, in which 
the treatment is definitely historical, have appeared in 
the past, although in this respect the electrical theorist 
is not nearly so well served as the mathematician 
who had valuable guides in the histories of mathe- 
matics of W. W. Rouse Ball and Florian Cajori. 
Probably the best history of electrical theory in the 
English language is that of Prof. E. T. Whittaker 
( History of the Theories of Aether and Electricity,” 
Dublin, 1910), who writes principally for the mathe- 
matician, but gives incidentally a complete and detailed 
account of those parts of electrical theory with which 
the book is chiefly concerned ; the various theories of 
the ether of space and the mathematical principles by 
which they are related to electrical phenomena. Few 


historians have attempted a complete treatment of 
really early thought on electrical subjects, one obvious 
reason being the very high standard of scholarship 
required for such a task, which would involve a complete 
grasp not only of the whole of electrical theory but also 
of the Greek and Latin languages. The early history of 
electrical theory has, however, been attempted by a 
few authors, and has been discussed in part from time 
to time in such learned periodicals as /sis, the official 
organ of the History of Science Society of Washington. 
For our present purposes it will suffice to remark that we 
derive the word electricity from the Greek word elektron 
meaning amber; which the ancients associated with 
the property of attracting small pieces of light material 
when it had been subjected to friction. In a similar way, 
the word magnet comes from the Latin magnetis, referring 
to the Greek magnes, meaning Magnesia in Asia Minor 
where the lodestone (from Anglo-Saxon /gd, meaning 
course or way) was originally discovered. This stone 
is actually an oxide of iron (Fe,O,) in the form of a 
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natural ore which exists in a magnetised state, and is 
the material upon which all the magnetic observations 
of the ancients were based. The name lodestone, or 
loadstone, seems to have been applied by later writers to 
indicate the peculiar property which a magnet possesses, 
under proper conditions, of taking up a definite position 
relative to the geographical poles of the earth. But for 
this property, which has found important application 
since the very earliest times of sea navigation, it is very 
doubtful whether magnetism would have received the 
great amount of attention which has resulted in our 
extensive present-day knowledge. Historians are by no 
means agreed as to the time of invention of the compass, 
or by whom the instrument was first used. It seems that 
the ‘discovery must be credited to the Chinese, who 
appear to have employed a form of compass fixed on 
land vehicles many centuries before the Christian era. 
It is recorded by Thsui-pao, who lived in the fourth 
century B.c., in his work Au-kin-chu (Observations of 
old and new things), that Hoang-ti invented a carriage 
equipped with a south-indicating instrument some 
2634 years B.C. Similar arrangements are described in 
the historical memoirs of Szu Ma-thsian, written in the 
first half of the second century B.c. This writer dates 
the discovery of the direction-finding apparatus as 
IIIO Mention of the navigating compass 
occurs in several early works; notably the satirical 
La Bible of Guyot de Provins, written in 1190; the 
chronicle Historia Orientalis of Jacques de Vitry, written 
during the years when this bishop visited Palestine 


years B.C. 


between 1215 and 1220; and various other records of 
about the same period. We are told by Marmery, in 
‘“ Progress of Science’”’ (London, 1895), that from the 
seventh to the ninth century A.D. the Chinese navigated 
as far as Ceylon and the Persian Gulf with the assistance 
of the compass, which was thus introduced into India, 
and thence conveyed to us by the Arabs. In Western 
lands the instrument rapidly assumed more practical 
forms and found extensive use in navigation. 


The Magnetic Pole Discovered 


From the use of the freely suspended magnetic needle 
came observations of the fact that such a needle does 
not indicate precisely the geographical poles of the earth, 
and that the angle of difference between the earth’s 
magnetic and geographical axes was not the same at all 
points of the earth’s surface. It is difficult to determine 
when this observation was first made, but most 
authorities agree that the phenomenon was known to 
the Chinese at a very early date ; probably as early as 
the eleventh century A.D. Many centuries elapsed 
before the matter received detailed attention, which 


was initiated by the observations of Christopher 
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Columbus in the course of his first voyage of discovery 
to America in 1492. The angle of deviation of the 
compass needle from true north, properly called the 
angle of declination, was found by Columbus to vary at 
different points of the earth. Following the definite 
establishment of the declination as an actual fact, many 
experimenters endeavoured to construct compasses 
which would not show this effect, thinking that the 
angle of declination was due to error in the operation 
of the instrument. The earliest recorded measurements 
of declination include those by Georg Hartman, who, 
in 1536, estimated the angle of declination for Nuremberg 
to be 10} degrees; for Rome 6 degrees. In 1550 the 
declination for Paris was found by Orontius Finnaeus 
to be 8 degrees, and in his treatise of 1580 on “ The 
Newe Attractive,’ Robert Norman included a dis- 
cussion of the subject, which was added to in a supple- 
ment to this work prepared by William Burroughs, who 
made the attempt to express the declination at various 
places by means of a formula. As early as 1589 it was 
proposed by Baptista Porta to estimate the geographical 
distance of sea voyages from a knowledge of the local 
variations of the declination. The fact that declination 
at any place is subject to changes with time received the 
detailed consideration of Henry Gellibrand, professor 
of astronomy at Gresham College, London. This 
writer pointed out that whereas the declination in 
London was stated as 11° 15’ by Norman in 1576 and 
Burroughs in 1580, it was found by Edmund Gunter to 
be 6° 12’ in 1622, and in 1634 Gelliorand himself found 
it to be 4°5’ for the same place. These observations 
brought the variability of terrestrial magnetic effects to 
the attention of scientists, and must be regarded as 
having established very important facts. 


Inclination of the Needle 


During this period it was found that a balanced and 
suspended magnetic needle free to move in a vertical 
plane would not in general occupy a truly horizontal 
position. The effect of the earth’s field was to deflect 
one end of the needle downwards. Probably the first 
written observation of this phenomenon occurs in a 
letter dated March 4th, 1544, by Georg Hartmann, 
addressed to the Duke Albert of Prussia. The obser- 
vations reported in this letter certainly appear to 
antedate those of Robert Norman on the same subject, 
as published in his treatise of 1580 to which we have 
already referred in connection with declination. A 
device which he called an Inclinatorium was constructed 
by Norman, and by its means he estimated the angle of 
inclination for London in 1576 to be 51° 50’. 

From this time onwards, the subject of magnetism 
and its relationship to the phenomena of terrestrial 





ie oatican 4 


LON Rape Fe N° 


ete i oe ee 


Discove 


magnet 
investi; 
aspects 
not, he 
and cc 
This yé 
famous 
magno 
chester 
throug. 
Cambr 
College 
Londo? 
being 
Physic 
Gilbert 
magne 
it was 
gradua 
the fo 
respect 
unsati: 
import 
imagir 
which 
systen 
The in 
bility 
Gilber 
experi 
metho 
most 
lation 
severe 
“ Ad 
Magne 
ment, 
scienc 
marki 
magne 


Wit 
ledge, 
ambe! 
and a 
writin 
the w 
Greek 
obser 
stance 
terms 
are € 


April, 1937 


i discovery 
ion of the 
called the 
to vary at 
1e definite 
fact, many 
com passes 
that the 
operation 
surements 
nan, who, 
‘uremberg 
1550 the 
Finnaeus 
on “ The 
da dis- 
a supple- 
ighs, who 
it various 
Sg it was 
graphical 
the local 
sclination 
eived the 
p1ofessor 
. This 
ation in 
(576 and 
runter to 
lf found 
srvations 
ffects to 
irded as 


ced and 
vertical 
rizontal 
» deflect 
the first 
rs in a 
rtmann, 
> obser- 
year tO 
subject, 
ye have 
Ol. A 
tructed 
ingle of 


metism 
restrial 





te i I eatin 


A pe, 





Discovery—A pril, 1937 


magnetism began to engage the attention of numerous 
investigators, and a number of books on the various 
aspects of the subject made their appearance. It was 
not, however, until the year 1600 that a truly complete 
and consistent treatise on magnetism was published. 
This year witnessed the appearance of the subsequently 
famous “‘ De Magnete, Magneticisque corporibus, et de 
magno magnete tellure,’ by William Gilbert of Col- 
chester. This brilliant scientist, like so many others 
throughout the history of science, was educated at 
Cambridge, where he became a Fellow of St. John’s 
College. He afterwards took up medical practice in 
London, and wasa President of the College of Physicians, 
being further distinguished by appointment as Court 
Physician under Queen Elizabeth and King James I. 
Gilbert must be regarded as having placed the science of 
magnetism on the basis of logical deduction, from which 
it was possible for subsequent researches to build up 
gradually a consistent mass of knowledge which forms 
the foundation of modern magnetic theory. In some 
respects, certain of Gilbert’s views were inaccurate and 
unsatisfactory, but his treatise served the vitally 
important object of breaking away from the highly 
imaginative mode of discussion of scientific subjects 
which was common during his time, and creating a 
system wherein only proven results were admissible. 
The importance of actual experiment and the undesira- 
bility of speculation were stressed very strongly by 
Gilbert, who in this respect was one of the earliest 
As might be expected, his 
contemporary thinkers, 


experimental physicists. 
methods were criticised by 
most of whom were very much given to abstract specu- 
a procedure which was very 





lation and hypothesis 
severely criticised by Gilbert in the address entitled 


“Ad Lectorem Candidum”’ prefixed to his “ De 
Magnete,’’ wherein he describes, with much disparage- 


ment, the philosophic mode of thought as applied to 
The treatise of Gilbert is usually regarded as 
renaissance of 


science. 
marking what 
magnetic and electrical theory. 


may be termed the 


The Properties of Amber 


With regard to the development of electrical know- 
ledge, the first observation of the attracting power of 
amber is attributed to Thales of Miletus (640-548 B.c.), 
and allusions to similar phenomena were made in the 
writings of Sophocles in the fifth century B.c. Among 
the writings which have come down to us from the 
Greeks are numerous references which evidently describe 
observations of the properties of amber or other sub- 
stances when subjected to friction, but the numerous 
terms employed in these writings for describing what 
are evidently similar substances make it difficult to 
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determine the exact substance to which the writer refers. 


The properties of amber were evidently known to the 
Chinese at a very early date, and various speculations 
as to the constitution of the material were made from 
time to time by Chinese authors. It was not until the 
appearance of Gilbert’s treatise that any definite theory 
of frictional electricity was formed, and it was first 
shown by this writer that electrical phenomena due to 
friction are not solely associated with amber but can be 
produced with other materials under suitable conditions. 


Tortuous Progress 


The differences between magnetic and electric actions 
were first clearly stated by Gilbert, who describes 
numerous experiments to show that the two phenomena 
are entirely independent. As might be expected, the 
attempt to describe the different actions led to the 
formulation of theories of electrical phenomena, which 
gave rise to the same difficulties as those relating to the 
old problem as to how the effects are propagated. Such 
questions occupied much of the attention of thinkers 
at this period, but the state of knowledge was such as 
to admit only of room for fierce controversy and dis- 
agreement, such as was very popular among men of 
science at the time. As an example of this, the pre- 
fatory remarks of Gilbert may be quoted in part: 


.“‘ But why should I, in so vast an Ocean of Books by 
which the minds of studious men are troubled and vatigued, 
through which very foolish productions the world and un- 
reasoning men are intoxicated, and puffed up, rave and create 
while professing to be philosophers, 


literary broils, and 


physicians, mathematicians and astrologers, neglect and 


despise men of learning: why should I, I say, add aught 
further to this so-perturbed republick of letters, and expose 
this noble philosophy, which seems new and incredible by 
reason of so many things hitherto unrevealed, to be damned 
and torn to pieces by the maledictions of those who are either 
already sworn to the opinions of other men, or are foolish 
corrupters of good arts, learned idiots, grammatists, sophists, 
wranglers, and perverse little folk ? But to you alone, true 
philosophizers, honest men, who seek knowledge not from 
books only but from things themselves, have I addressed these 


magnetical principles in this new sort of Philosophizing.”’ 


From the beginning which may be so clearly visualised 
in the light of the foregoing quotation the theory of 
electricity and magnetism have traced their tortuous 
progress through the intervening centuries. The history 
of this progress is indeed a scientific romance, and a 
much neglected one. It shows us how exact thinking and 
the application of true analysis have eventually pro- 
eressed through the errors and inconsistencies arising 
from vague speculations and inaccurate reasoning. But 
for these hindrances, the of all scientific 
knowledge would have been much more rapid. 


progress 








The March of Knowledée. 


At least eight alkaloids have been obtained from ergot, 

a parasite fungus growing on rye and 
These somewhat unusual 
bases, from a somewhat unusual source, comprise four 


Ergot 


other grasses. 


pairs of interconvertible isomerides ; in each pair one 
isomeride is levorotatory, has a powerful pharmaco- 
logical action and a great tendency to crystallise in 
molecular combination with organic solvents ; the other 
isomeride has a high dextrorotation, has little pharmaco- 
All the 
1g UoNo, an 
indole derivative, capable of isomerisation; the two 


logical action and crystallises without solvent. 
alkaloids are hydrolysed to lysergic acid, C,, H 


forms of lysergic acid correspond to the two series of 
alkaloids. 


an address recently at the Society of Public Analysts. 


This was revealed by Professor G. Barger in 


An examination has been carried out by the Imperial 
Institute, South Kensington, of oil-palm 


Oil-palm Ae oe bee fe ae 
sl fruits grown experimental} in Kenya, 
and the Department of Agriculture, 
which has cultivated the oil-palm fruits on its experi- 
mental station at Kibarani, 45 miles south of Mombasa, 
has been informed by the Institute that the quality of 
the fruits sent for examination has proved to be satis- 
factory, and that their products——-palm oil, kernels and 
cake—if available in commercial quantities, will be 
readily saleable in the United Kingdom. The fruits were 
of normal size and appearance, and satisfactory in their 
respective proportions of pericarp and kernels. Their 
composition was similar to that of palm fruits from 
Nigeria and they contained less pericarp and a higher 
percentage of kernels than those from Malaya. The 
pericarp contained slightly more oil than is usually 
found in Nigerian fruits, and as much as that in Malayan 
fruits. 


(Chemical methods of distinguishing between different 
kinds of 
now often be 


paper in criminology could 


Testing 


Paper optical 


replaced by 

methods, said Dr. C. Ainsworth Mitchell, 
lecturing before the Liverpool Section of the Seciety 
of Chemical Industry, since both the sizing and the 
fibres might fluoresce differently in ultra-violet light. 
The method was particularly valuable for detecting 
chemical or mechanical erasure, for the surface of the 
paper would show a negative fluorescence, 7.e., a dark 
where there had 


area been erasure of ink writing, 


(hemically “ washed’ stamps also could readily be 
detected in this way, but in Dr. Mitchell's experience 
it was quite possible to remove pencil marks without 
leaving any visible indication of the erasure. The ultra- 
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violet lamp was also useful for distinguishing between 
different kinds of adhesives, especially in cases in which 
a letter had been opened and sealed down again, certain 
adhesives giving a “‘ positive ’’ and others a “‘ negative ” 
fluorescence. 


A new apparatus installed on American highway roads 
measures the speed of cars and flashes a 
‘Slow Down ”’ sign if speed is excessive. 
Cars travelling along the road interrupt 
the beams of two photo-electric cell installations, 
Automatic timers measure the car speed between the 
two beams, and if it is over a certain figure the circuit 
operating the warning sign is actuated. 


Speed 
Check 


Luminescent zinc orthosilicate to be used in television 
screens is being made in Russia _ by 
triturating zinc oxide and silica in water 
in the presence of an activator (a man- 
ganese salt) and calcining the mixture. Success depends 
upon the use of extremely pure material, the ‘‘ chemic- 
ally pure materials of commerce being unsatisfactory. 
The optimum temperature of calcination is 1,200° C. and 
the proportion of manganese in the final product should 
be about one per cent. 


For 
Television 


An oscillograph camera has been placed on the market 
to aid electrical mains engineers to check 
the waveform of current at various 
points of their supply. A cathode-ray 
tube and power supplies are built into a stout steel case, 
and a mirror and lens combination reflects the image 
on to a photographic plate. 


Oscillo- 
graph 
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Book Reviews 


‘+ J.J.’’ Looks Back. 


Recollections and Reflections. By Sir J. J. THOMSON. 


(Bell. 18s.) 


Enjoyment of this book will not be a monopoly 
reserved for the physicist, in fact it contains (and that 
near the end) only one chapter entirely technical in 
title and treatment. This describes the steps by which 
the writer was led to the discovery of the electron, and 
incidentally glances forward to some aspects of its 
behaviour within and external to the atom, including 
among other interesting topics that association with a 
train of waves recently established by his son, Professor 
G. P. Thomson. It next proceeds to an account of his 
systematic study of positive rays, their analysis into 
“spectra’’ by the combined action of electric and 
magnetic fields, and the information as to molecular 
or atomic mass afforded by these spectra, including the 
earliest proof of the existence of an isotope of a non- 
radioactive element. Thisis followed by a brief discussion 
of the mass, momentum and energy of an electric 
charge in motion. 

It is an unfortunate coincidence that this chapter 
should be introduced by a photograph of the bust of 
Sir J. J. Thomson in Trinity College Library, whose 
dominating characteristic of massive power appears 
to be allied with an unmistakable grimness. All who 
have known “ J.J.,’’ whether personally or by repute, 
will combine to repudiate so monstrous a suggestion, 
and it certainly obtains no support whatever from any 
other part of this eminently good-humoured volume. 

The general scheme of the earlier and more auto- 
biographical portion of the book is chronological, with 
comments, never dogmatic but always uluminating, 
upon current conditions, opinions and methods which 
impressed the author; as a schoolboy; at Owens College, 
Manchester, as a student; at Cambridge as_ succes- 
sively an undergraduate, a young don, the Cavendish 
Professor of Experimental Physics, and the Master of 
frinity; in London during the War as adviser to 
Lord Fisher upon the Board of Invention and Research, 
and as Chairman of a Government committee on 
Natural Science in schools ; and at the various American 
Universities whose hospitality he enjoyed. There is 
also an interesting little chapter on some experiences of 
psychical research. 

The tenure of his professorship, although deriving its 
highest fame from his epoch-making electrical researches, 
will also be memorable for his development of the 
Cavendish Laboratory into a world-famous school of 


physical research. This involved the successful solution 


, 
of many problems, educational, administrative and 
financial, presented by the ever-growing number of 
students, undergraduate and post-graduate, the latter 
from every quarter of the globe. In the discussion of 
these problems many interesting points are raised, such 
as the influence of research upon mental development, 
the supposed necessity for a lengthy course of demon- 
strations in advanced practical physics as a preparation 
for original work, and the most profitable topics of 
conversation at the well-remembered daily laboratory 
tea parties, over which J.J. so genially presided. In 
considering the soundest principles of finance for a 
University Laboratory, the disadvantages of a grant 
to be annually expended over one which could be 
allowed to accumulate are insisted upon, and an earlier 
dictum, ‘‘ the most useful form of balance for a physical 
laboratory is a balance at the bank,”’ is recalled. 

The descriptions of Sir J. J. Thomson’s visits to the 
United States afford an amusing study in contrasts. 
In 1896, when he arrived as a delegate to Princeton 
University with a suit-case filled with congratulatory 
addresses from English universities and learned societies, 
these, being enclosed in cardboard cylinders, were 
suspected to be bombs and he only got his luggage past 
the Customs’ inspectors by an appeal to Cesar, in the 
person of their chief. On the other hand, when, in 1923, 
he was invited to visit and lecture at a chain of American 
universities, a private train, complete with a cook, a 
waiter and a conductor, was put at his disposal, and 
all that he had to do was to tell the conductor before 
going to bed where he had to be the next morning 
and what he would like for breakfast. 

Not the least attractive feature of the book is its 
portrait gallery of descriptions and reminiscences. Here 
we have Osborne Reynolds and Henry Roscoe from 
Owens College, and at Cambridge, the contemporary 
giants of mathematical physics, Adams, Stokes, Kelvin, 
Maxwell and Rayleigh, great teachers headed by Routh, 
Cayley and Glaisher among pure mathematicians, 
W. H. Thompson and H. M. Butler, J. J. Thomson's 
immediate predecessors in the Mastership of Trinity, 
and a goodly company of brilliant and loyal Trinity 
men, of whom, as in private duty bound, he becomes 
the chronicler. The book abounds in excellent stories, 
excellently told. 
between a domineering president of a women’s university 


A typical example is the encounter 


and a persistent member of the board of governors. 
‘Did I not tell you before, Mr. B., that the point you 
raise is only a side issue?” “‘ Well, if you come to that, 
Miss T., woman herself was only a side issue.”’ 

L. KR. WILBERFORCE, 
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Biological Time. By LEcomTE pu Nouy. (Methuen. 7s. 6d.) 


During one of Itis many rather refreshing personal revelations 
we learn from the author how he came under the magnetic 
influence of Dr. Carrel at a French Casualty Clearing Station 
during the War, and how, stimulated by him, he began the 
series of observations on the rate of healing of wounds that 
forms the main background of the book. Apart from a long, 
discursive and rather pointless introductory section, the earlier 
half of the book resembles many other examples of modern 
analytical biology in attempting to devise relatively simple 
mathematical expressions to describe adequately the observa- 
tional data recorded. M. du Noiiy, fully aware as a physicist 
and philosopher that “entia non sunt multiplicanda preter 
necessitatem,’’ proceeds rather naively, or so it seems to a 
biologist, to satisfy himself that the rate of cicatrising or healing 
of wounds in the skin can be mathematically expressed with 
comparative accuracy in terms of two variables: the original 
size of the wound and the age of the person afflicted. From 
these he obtains an “ Index of Cicatrisation,’’ from which, in 
turn, by a little further mathematical ingenuity, he is able to 
eliminate the size of the wound and so express his results entirely 
in terms of the age of his patient. We are thus led to the main 
induction that the performance of a certain complicated act, 
the healing of a wound, becomes slower and slower with increasing 
age and that this slowing is related to the age. 

The second and much more interesting part of the book is 
devoted to an attempt to reverse the point of view. That the 
performance of a particular act requires a certain period of time 
for its accomplishment is the usual mode of expression. M. 
du Noiiy suggests that a different and more correct way to 
look at would be that a particular period of time is demarcated 
by the performance of an act, in other words, that in place 
of the healing of a wound occurring more slowly in an older 
person, the flow of physical time may, for them, be regarded as 
occurring more rapidly. In short, each person possesses an 
“interior or physiological ’’ time whose units are based upon 
physiological or psycho-physiological processes, and whose 
relation to the units of physical time are progressively lengthen- 
ing with increasing age, though while, as Eddington remarked a 
few years ago, “‘ it might be useful for each individual to have a 
private time exactly proportioned to his time _ lived, it 
would be extremely inconvenient for making appointments.” 

While Du Noiiy’s concept of “ Biological Time ”’ has certain 
interest, it has two weak points apart from the insecurity of its 
experimental foundation. In the first place, the main current of 
progress in biology has been in the direction of integrating the 
multitude of individual processes observable in any single 
organism. Such integration would be promoted by this concept 
of biological time if, and only if, a number of individual physio- 
logical processes in a single organism exhibited the same change 
of rate with age and consequently the same gradual slowing up 
in terms of physical time, else clearly a different biological time 
scale would be required for each. The resulting medley would 
be neither integrative nor useful, however much it might stimulate 
the sale of Messrs. Charles Palmer’s beautiful physiologists’ 
chronometers. 

In the second place it is doubtful if a purely objective physio- 
logical (or pathological) process like wound healing can determine 
a scale of time whose units must be essentially perceptual and 
hence psycho-physiological in nature. And while certain of 
such perceptions on which we base our conception of time may 
have an inteynal origin, the perceptions of sleepiness or hunger 
for example, it is much more likely that most of our basic 
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perceptions arise from external sources, such as the alternations 
of night and day and the seasons of the year. Such perceptions, 
if Science has any meaning, must be common to all observers, 
and, together with an endowment with the necessary memory, 
must form the common perceptual foundation on which our 
concepts, “‘ interval ’’ and “ time,’’ are constructed. 

While the central theme of the book—the idea of personal or 
biological time—is not altogether new, M. du Noity has presented 
his views in an interesting and novel way. Unhappily the English 
edition is marred by numerous arithmetical inexactitudes 
(particularly unfortunate in a book where numbers play so large 
a part in the argument) and many obscurities resulting from 
poor translation. Karl Pearson, for example, would hardly 
have recognised parts of his ‘‘ Grammar of Science ”’ after their 
trip across the Channel and back. G. P. Wricur. 





Books and Documents ; Dating, Permanence and Preservation. 
By JuLius GRANT, PH.D. (Grafton. ros. 6d.) 


A reviewer whose interests are almost exclusively those of 
the archivist and historian is naturally a little anxious, when 
noticing a book dealing largely with chemical science, lest he 
should weight the scales unfairly. But as (apart from the 
implications of his title) the author has expressly stated that 
it is addressed, among others, to “ Librarians, Collectors and 
Antiquaries,’”’ justice will perhaps be satisfied if I say at this 
point that in general the book is an exposition of the methods 
by which paper and ink have been and are manufactured, of 
the ways in which they may be affected by modern storage 
conditions, and of the means available for estimating their 
qualities (in particular, their probable permanence) and deter- 
mining their nature and age in the laboratory: with special 
emphasis on the use of fluorescence in ultra-violet light for some 
of these purposes. Certain other materials, for instance those 
used in book-binding, are also discussed in the light of recent 
research. On one or two of these matters (notably on 
fluorescence) the author has himself published work elsewhere : 
and in general it may be said that he furnishes here a convenient 
and fairly complete summary (though mainly—an important 
reservation—from English and American sources) of the achieve- 
ments of the laboratory in these fields up to date. 

Unfortunately, however, Dr. Grant has not confined himself 
to the modern period with which he is familiar nor to subjects 
of which he has personal experience : and the very fact that he 
is of some authority on his own ground may make parts of this 
book a real danger to the trustful amateur; for he is equally 
prepared to make positive pronouncements in regard to his own 
subject and in regard to others of which he has clearly made only 
a superficial study. As a result we have a considerable number 
of definite mis-statements and a still larger number of examples 
of that most misleading practice—the production in evidence 
of one only out of a quantity of related and equally important 
facts. I have space for only one illustration. At page 40, 
after discussing at length the chemical and microscopical means 
of testing and dating papers and inks, the author turns to 
‘other minor sources of evidence which may prove helpful in 
dating a book or document’”’; and gives a summary of the 
‘“more important ”’ of these in the form of a chronological table 
with 64 entries, beginning in the 7th century and ending in 1905. 
Leaving aside the astonishing assumptions that Palzography, 
Administrative History, Bibliography, and a host of other 
minor sources ’’ for the dating of books and docus 
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centuries, I select for mention the fact that the use of letter- 
forms for dating secures only one entry; and that this is a 
statement that the year 1580 witnessed the “ introduction of 
the modern forms of “i,” ‘ j,” “u’”’ and “v.’” This is as 
though I were to state (as the sole chemical fact of interest to 
archivists and librarians) that red was a pigment of vegetable 
origin introduced in the nineteenth century. 
HILARY JENKINSON. 


The Borvnu Sahara and the Sudan. By Str RICHMOND PALMER. 

(Murray. 42S.) 

To attempt to unravel the true story of the Moslem Khanates 
of West Africa from oral tradition and written record is an under- 
taking which required no little courage, indomitable patience 
and a wide range of scholarship. To it Sir Richmond Palmer, 
formerly Resident in the Bornu Protectorate of Northern 
Nigeria, has devoted twenty-six years of study, and has brought 
to bear upon its problems a wide range of knowledge, not merely 
of the literary sources, but of the data of archeology, ethnology, 
philology and history, both of West Africa and of the whole 
of the northern half of the African continent. 

It needs no prolonged examination of the traditions and written 
records of Bornu, to some of which the author was extremely 
fortunate in obtaining access, to find that the problem of the 
origins of the ruling peoples of these West African States goes 
back far beyond the foundation of the Bornu kingdom, which 
lasted from A.D. tooo to 1808. The problem in fact is not political, 
but ethnical. All the traditions point north and east. They 
involve consideration of the whole body of ethnological and 
archeological evidence in North Africa. Sir Richmond links 
up the ruling people of Bornu—this name strictly being an 
ethnic and not a political term—with first the Tuareg, the veiled 
people of disputed origin of the western Sudan, then with 
the Nilotic Sudan, and finally traces them to the shores of tke 
Red Sea, where they must, he maintains, have entered Africa 
from Asia by way of the Horn of Africa. They were, in fact, 
he holds, the people to whom the Greeks applied the name 
“ Blemmyes’’ and originally called ‘‘ Barbaroi,’’ this word 
being no more than the reduplicated form of the name “ Bar,”’ 
meaning ‘“‘ men,” by which the people called themselves, and 
appears again in the “ Bor”’ of Bornu. 

In support of his conclusions Sir Richmond has analysed and 
annotated liberally his translations of the literary sources, 
marshalling the ethnological, philological and archzological 
data relevant to each. His work is a monument of erudition. 
While it is undoubtedly true that there is much to support a 
connection between West Africa and Ancient Egypt and the 
Mediterranean from early times, further discovery alone can 
test his more far-reaching hypothesis. In the meantime his 
book remains as a permanent and valuable contribution to the 
study of Islamic history and origins in Africa. 

E. N. FALLAIZE. 


Recent Advances in Cytology. By C. D. DARLINGTON. (Churchill. 
21s.) 
| The science of nuclear cytology is one that is steadily increasing 
in its importance, both in relation to genetical work, practical 
and theoretical, and also in its bearing on the study of cell 
physiology in general. It has attracted considerable attention 
of recent years, and has undergone a complete change from being 
largely descriptive to becoming an analytical science with an ever- 


this advance, including such as Belar, Janssens, and Belling, none 
is more important than that of C. D. Darlington. In consequence, 
the appearance of a second edition of Recent Advances in Cytology 
must arouse considerable interest as being an event eagerly 
anticipated. 

Since the appearance of the first edition four years ago, 
much work has been done, new theories have originated, old 
controversies have been finally settled, and new ones have 
made their appearance. This has resulted in a marked change, 
both in the material and presentation of Recent Advances in 
Cytology. The chapter on the physiological behaviour of the 
chromosomes has been expanded to include the work of Heitz 
and others, and sections have been included on the recently 
studied salivary gland chromosomes of the Diptera, and on the 
detailed cytological behaviour of inversion and other structural 
hybrids. The final chapter is now devoted to an analytical 
consideration of cell mechanics. The book endeavours to cover 
nearly the whole of the immense field of nuclear cytology, and, 
as far as possible, to present the material in an orderly manner, 
to bring out the basic principles necessary to an understanding 
of chromosome behaviour. Darlington’s work has achieved 
much in this direction, and the reader will certainly find that 
theory has indeed caught up with observation in the majority 
of cases. Since, however, the observations cannot be considered 
to be unequivocal in their significance in many cases, the reader 
will also almost inevitably find hypotheses with which he cannot 
agree. Even in these cases it is unquestionable that he will 
further feel considerably stimulated by the points of view pre- 
sented by the author. 

In general, it can be safely said that no student of nuclear 
cytology or genetics, whether his interest be of a general or 
specialised nature, can afford to be without this work. It is 
valuable both as a compendium of observation and as an analysis 
of the underlying principles. Its usefulness is further enhanced 
by a well-filled glossary of terms, by a bibliography, and also by 
appendices devoted to considerations of technical methods and 


cytological inference. K. MATHER. 


The Earlier Letters of Gertrude Bell. Edited by ELSA RICHMOND. 
(Benn. 15s.) 


The new volume, which Lady Richmond has edited, of the 
early letters of her half-sister, will be eagerly read by a large 
public, but rather a different one from that which welcomed the 
first and more considerable instalment published ten years ago. 
Those appealed primarily to persons interested in public affairs, 
especially in the Middle East, and their fascination lay in the 
brilliant performance of a young Englishwoman who seemed to 
be reviving the memories of Lady Hester Stanhope and had the 
Arab world at her feet. It was a companion picture, with the 
added charm of feminine vivacity, to that of Lawrence of Arabia. 
This volume shows the heroine in her youth, with those features 
in her character visibly growing which led afterwards to her 
remarkable career. She was a marked child from the first, full 
of passionate attachment to her kith and kin, eager to learn and 
to excel, frank in her likes and dislikes, insatiable in her appetite, 
both for action and enjoyment in the happily constituted social 
circle into which she was born. The development of such a 
character has a strong educational interest. 

There are four distinct periods in the book, which brings the 
story up to Gertrude’s twenty-fourth year. First, we see her 
in her family relationship, the little girl orphaned of her mother 
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in her fourth year, and turning with fully filial affection to her 
father’s second wife, Miss Olliffe, to whom most of the letters are 
addressed. The Olliffes’ family house in Sloane Street became 
her London home throughout her youth. Then comes the first 
educational period at Queen’s College in London, where she was 
soon the intimate friend and favourite pupil of the then Principal, 
Miss Croudace. Her work was mainly literary and _ historical. 
She early showed her marked capacity for language, studied French 
and German history under Mr. de Soyres, and English literature 
under Professor Henry Morley. Keen political interest appeared 
early and strong Liberal sympathies, which she inherited from 
her father. 

The third period sees her at Lady Margaret Hall in Oxford, 
where she stayed two years and secured a brilliant first in history. 
She enjoyed the whole of it and gives vivacious and penetrating 
accounts of her lecturers and teachers. Sir Richard Lodge was 
the best of them, though even he seemed sometimes to be passing 
on Stubbs’s Constitutional History almost undiluted. The 
dominance of Stubbs in the historical field was what struck her 
most. Him she saw in the flesh, and Jowett she met and talked 
to. Plenty of personal traits and occasional funny stories enliven 
the letters which she writes constantly and faithfully, mostly 
to her father and stepmother. It is the abundance, frankness, 
and liveliness of these letters, as of those written in later years, 
which have made her the familiar and admired figure that we 
know. 

The fourth and last period in this volume brings her nearer 
to the scene of her life work. She goes out to stay for more 
than a year with Sir Frank Lascelles, the husband of her step- 
This was 


in 1892, and was her second incursion into the nearer East, 


mother’s sister, who was British Minster at Tehran. 


she having been for a shorter time with Lascelles when he was 
in the embassy at Bucharest, in 1889-18go. 
and interest in Eastern life began to show itself to the full. 
She began to learn Persian before she left England and was 


In Persia the joy 


expert enough by the time she reached Constantinople to make 
out some of the Arabic inscriptions she saw about. In Persia 
itself it is clear that she was already more competent in the 
language than most of those attached to the embassy and in 
that way she was able to make friends, if she wished, with any 
The letters from 
Persia give an admirable picture both of the country and the 


Persians she met and to see through them all. 


life, and the whole book is a most amusing and stimulating 
revelation of one of the most vigorous minds of her time. It 
contains also the flowering and the breaking (by his death) of 
her attachment to young Cadogan, whom she met, and with 
whom she spent her happiest hours, in Persia. Lady Richmond 
has done her work of editing with affectionate care and good 
judgment. She is particularly interested in pointing out the 
difference in feminine customs and ideas in those days—only 
fifty years ago—and our own. Gertrude submits all her plans 
and engagements to her parents’ decision, while the whole 
young female world of the time seems to move about under the 
eyes of a chaperon. 
| F. S. MARVIN. 


By N. H. Brack and J. B. CONANT. 
7s. 6d.) 


New Practical Chemistry. 
(New York: Macmillan. 


The fundamental principles of chemistry applied to modern 
life have guided the authors in writing this text-book, but they 
have not overlooked their primary object of providing a basic 


course on chemistry as the science of changes in matter. Modern 
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theories on the structure of matter have been put in a form as 
simple as possible to give the essential facts. Highly technica] 
matter has been wisely avoided, for, as the authors point out, 
‘ it is well for chemistry teachers to remember that the ingenious 
electron diagrams of the atom, which are now so much in vogue. 
really do not explain valence or any other chemical facts. They 
merely set up one fascinating picture, which even to-day the 
investigators in atomic physics are replacing by something 
much less definite and more mathematical.’’ The questions 
and problems which are given at the end of each chapter have 
been divided into three groups; the first group comprises 


“rather easy basic questions,’’ the second group is more 


advanced, and the third group consists of numerical questions, 
In addition, each chapter is provided with a well-written sum- 
mary. Illustrations are plentiful (over three hundred) and 
many have been chosen to arouse the student’s interest in 


chemistry from the historical and industrial aspect. 


An Introduction to Comparative J°RNEST 


(Cambridge University Press. 5s.) 


Biochemistry. By 
BALDWIN. 
This book has been written because there is a growing interest 
in the study of the chemical nature and functions of animals. It 
discusses certain selected topics, and makes no attempt to deal 
exhaustively with the higher vertebrates or the unicellular 
organisms. For instance, it shows why a given animal can 
or cannot become adapted to a new environment according to 
whether it does or does not possess certain definite potentialities. 
This leads to the subjects of the ionic composition of the blood 
and the regulation of osmotic pressure. The conservation of 
water and the excretion of nitrogen are other topics that 
receive notice. 
ing section devoted to the respiratory pigments—which include 


In the chapter on respiration there is an interest- 


the hemoglobins and three other groups-——and it is shown that 
the distribution of these pigments among members of the animal 
kingdom is a matter of great zoological interest. <A_ useful 
bibliography of about 60 references is given for deeper reading, 
in view of the fact that the literature of comparative biochemistry 
is so widely scattered. 


A History of Fishes. (Benn. 


In these days of many books it is interesting to see that a 


By J. R. NORMAN. 155.) 
second edition of this valuable work has been needed five years 


after the first appeared. 
are given, yet the division of the subject into twenty-one chapters 


Correct scientific names of the fishes 


is so well done that interest 1s aroused and sustained to the end 
of the volume. Beginning with the definition of a fish, inci- 
dentally not including whales, seals, oysters, cuttlefishes, star- 
and jelly-fishes, this book shows the form and locomotion, res- 
piration, fins, skin, scales and spines and all the various kinds 
and conditions of fish. Each section isa complete study in itself 
and by its arrangement shows clearly and interestingly the 
variations in type. 

A special chapter is Fishes and Mankind, 
not forgetting the myths and legends. There is no question 
that the author has taken immense trouble in assembling all 
the best knowledge of fishes within the short compass of 433 
pages, and with the help of the illustrator has produced a most 
readable and useful book on a subject of which many people 
may know a little but very few much. The concise bibliography 
adds interest to this book, which is reasonably priced and 
competently produced. 
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Economists and the Public. By W. H. Hutt. (Cape. 15s.) 


Professor Hutt dogmatically believes that a system of free 
competition under egalitarian conditions should be the ideal 
social state; and he seems to suggest that in some future 
separate treatise he will reveal how this desystematised system 
can be equitably attained. Meanwhile, apparently by way of 
preface to such a forthcoming work of conversion, he has written 
Economists and the Public, which appears to be principally a 
diffuse denunciation of those economists who have not yet 
subscribed to the doctrines he may be going to preach. Pro- 
fessor Hutt seems to approve the beliefs only of such economists 
as are numbered among the illustrious dead and to disagree 
strongly with the views of nearly all well-known economists 
who are actively alive—an observation that may convey a 
moral as well. One thought in the book stands out as a con- 
structive suggestion, which is that economists in University 
employment (in Professor Hutt’s opinion, the only permissible 
employment for economists under present conditions) should 
organise themselves into a quasi-monastic order of social critics, 
under appropriately renunciatory vows. But much of the 
possible value of such a suggestion is destroyed by the very 
questionable corollary that all the members of such an order— 
though they might be mutually critical of one another’s views— 
would nevertheless, by virtue of the independence that their 
renunciation would confer upon them, attain to a unanimous 
orthodoxy upon all fundamental issues, and that orthodoxy, 
apparently, of exactly the kind to which Professor Hutt himself 
has already attained. 


Bird Migration. By A. LANDSBOROUGH THOMSON. (Witherby. 


5S.) 


This little volume, one of Messrs. Witherby’s Bird Lovers’ 
Manuals, is a general survey of bird-migration, written in popular 
form and free from ultra-scientific terminology. To those who 
wish to know something about migration but have not the 
leisure to study the enormous literature dealing with it, this 
book will be invaluable. Its ambit is comprehensive, for it 
deals (inter alia) with the different types of migration; its 
seasons and methods; its immensity and complexity; its 
utility and causes. Photographs showing a bird’s-eye view of a 
river valley and of a coastline enable us to visualise very vividly 
how the country appears to a migrating bird. 

Dealing with the much disputed question whether migration 
takes place by definite routes or on a broad front, Dr. Thomson’s 
very sane conclusion is that there is a great concentration of 
actual lines of flight where routes marked by coastlines and 
rivers are available, and lead in suitable directions, but that 
where these conditions are not fulfilled, the concentration does 
not occur, and there is a more diffuse movement along a broad 
front. 

The possible factors in the stimulus to migration are, he says, 
external and internal. Weather is merely a secondary factor. 
It is the primary physiological stimulus which induces the 
readiness to migrate. Professor Rowan’s weli-known and im- 
portant experiments upon juncos kept in aviaries have shown 
that the urge to migrate may be derived from the sex glands, 
and that the changes in these glands are regulated by the sea- 
sonal increase and decrease of daylight. 

From “ homing” experiments with wild birds it has long 
been obvious that they possess a remarkable sense of orientation : 
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further proof has been afforded this year by Mr. Lockley’s 
experiments with shearwaters, released at a distance from 
Skokholm. But they do not provide a solution of the problem : 
how do migrants, and especially young birds travelling alone, 
find their way? Migration is still a mystery. 


Adventuring in Coral Seas. By ALBERT F. ELLis. (Angus & 


Robertson. 7s. 6d.) 


This book provides two hundred and fifty pages and fifty 
illustrations for its modest price, and even were it of the porous 
consistency of most South Sea island books it would be a bargain. 
On the contrary, however, it isa good solid work, written with 
the wealth of interesting detail which made Mr. Ellis’s Ocean 
Island and Nauru such a valuable book. It is a rapid tour of a 
very wide domain, but where the author goes he has his eyes 
wide open, and although his work was prospecting for phos- 
phate he has collected a series of anecdotes, nature observations 
and scientific and historical facts that must be unique. Not 
the least interesting incidents are those relating to the black 
and yellow labour on the islands. ‘“‘ At Rocky Island a man 
once came up with a mysterious air, jerked his thumb over his 
shoulder towards a corner of the island, and said enquiringly 
‘‘ Too muchee beef-u stop him along ?”’ . . he was asking advice 
as to whether the bones of a deceased fellow-countryman 
would have attained the condition in which they could be sent 
to China.” 

This book may be likened to a large plum pudding, solid 
but ‘‘ fruity,” against which the too-common visiting journalist’s 
‘‘Tsland Adventures ’’ book is a jam-puff monstrously inflated 
by gases of its own generation. Finally, a word of praise for 
the photographs; each one is worth its space, which is an 
uncommon thing. The picture of turtle tracks on the beach of 
Heron Island will wring a sigh from every reader here in the 
drizzly northern hemisphere. 


Matthew Boulton. By H. W. Dickinson. (Cambridge Univer- 


sity Press. 10s. 6d.) 


Again Mr. Dickinson presents a notable biography in the form 
of a pleasant and well illustrated narrative. As in his biography 
of James Watt, he creates a clear picture of contemporary 
industrial development, which enables the reader to gauge 
the enormous influence that Boulton exerted in his spheres of 
activity. Leaving school at the then usual age of fourteen 
Matthew Boulton entered his father’s business, that of toy 
making, with great enthusiasm. When only thirty-four he 
founded his Manufactory at Soho, Birmingham, in which he 
developed many processes and inventions. The story relates 
in detail the milestones in Boulton’s life, many incidents in 
his private affairs, and his meeting with, and high regard for, 
James Watt. The manner in which the two men pooled their 
resources to their mutual advantage and to the inestimable 
gain of our civilisation is related with frequent references to 
their correspondence. 

Matthew Boulton possessed exceptional organising ability, 
and, being familiar with the most advanced methods of metal 
working, he was in the position to supervise the design and 
manufacture of many mechanical contrivances at Soho. Among 
many of his own _ invention, and = an 
letter to a friend proves his insistence 
‘The prejudice that Birmingham 


these were 
extract from a 
upon good workmanship : 
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hath so justly established against itselt, makes every fault 
conspicuous in all articles that have the least pretension to 
taste. How can I expect the public to countenance rubbish from 
Soho while they can procure sound and perfect work from any 
other quarter?’’ His manufactory became a _ show-place ; 
in one fortnight his visitors included the nephew of the King 
of Poland, and the French, Danish, Sardinian and Dutch Ambas- 
sadors, five friends of the Empress of Russia, and the Viceroy 
of Ireland. Samuel Johnson called also, as related in his Diary : 
‘Tuesday, Sept. 20, (1774) . . . we then went to Boulton’s 
who with great civility, led us through his shops. I could not 
distinctly see his enginery. Twelve dozen of buttons for three 
shillings ! Spoons struck at once!’”’ It is evident from this that 
Boulton appreciated the value of mass production, yet he com- 
bined in the same works the production of heavy steam engines 
and machinery. 

A public-spirited citizen, Boulton left an indelible mark 
upon the history of Birmingham itself, interesting himself in 
many schemes for the welfare of the town and of his work- 
people ; it is fitting, therefore, that a complete and well-illus- 
trated volume should be devoted alone to his absorbingly 


interesting life story. 


The Phantom Paradise. By J. H. Niav. (Angus & Robertson. 
7s. 6a.) 


This on account of the almost unbelievable history of La 
Nouvelle France, in the imagination and advertisements of 
the Marquis de Rays, its promoter, a South Sea paradise flowing 
with milk and honey, and in fact a precarious settlement ridden 
with malaria, terrorised by cannibals, and infested with every 
imaginable pest. (On taking up a floor-board of the Grand’ 
Maison, the only structure of any size in the settlement, an 
inmate found resting underneath a boa and colonies of centi- 
pedes, scorpions, and other insects). The two sites chosen were 
unsuitable, the four ships sent out were ill-found and badly 
equipped ; in fact this New France lacked from the first the 
vital necessities of a colony. Disease and the machinations 
of an insane governor brought an end to the settlement only 
after vast suffering and many deaths. The survivors ultimately 
found their way to Noumea, Singapore and Manila. The story 
is told with great feeling. Mile. Niau is the daughter of one 
of the unfortunate subscribers to the scheme > her indictment 
of the Marquis is detailed and complete, and her admiration 
for the courage of the victims of this Gilbertian scheme, which 
would be humorous were it not so tragic, will communicate 
itself to all her readers. Two maps and numerous excellent 
illustrations complete this moving and thorough history. 


Birds of the Wayside and Woodland. Edited by En1ip BLyYTON. 
(Warne. 7s. 6d.) 


This admirable handbook, an addition to the “‘ Wayside and 
Woodland ’”’ series, is based on T. A. Coward’s standard work, 
‘‘ The Birds of the British Isles,’’ and contains, as well as several 
photographs and many text figures, a large quantity of excellent 
coloured plates, reproduced from illustrations in Lord Lilford’s 
‘Coloured Figures’’ by Thorburn and other well-known bird 
painters. Miss Blyton has admirably fulfilled the editor’s 
duties and in addition has added several useful chapters of her 
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own, dealing with the general characteristics of British birds, 
with useful hints for identification, based on the individual] 
peculiarities of feet, beaks, etc., and on nesting habits. The 
best way, perhaps, of getting to know all but the shyest of our 
avifauna is to attract them to our own gardens by means of 
nesting-boxes, feeding-trays, and drinking-vessels, and the 
chapter which describes the best methods of constructing these 
avian conveniences will be especially welcome to those bird- 
lovers who have not the time or the opportunity to pursue 
their hobby in the field. The birds’ requirements are simple, but 
quite definite and cut-and-dried, and the indications of what 
they really like should serve as a sound guide to manufacturers 
of bird-boxes, etc., so that we may see fewer of those mock- 
rustic monstrosities that have often proved so false a hope to 
tyros in the art of bird-watching. 


An Introduction to Nuclear Physics. By N. FEATHER, Ph.D, 
(Cambridge University. tos. 6d.) 


There is no doubt that this book will be equally valuable to 
the specialist and to the general scientific reader. The former 
will appreciate the excellent way in which the implications of 
the nuclear theory of the atom are discussed, and the exhaustive 
references to original papers; the non-specialist will find an 
admirable exposition of the growth of the concept of the nuclear 
atom and follow, in some measure, the application of this con- 
cept to phenomena concerned with stable and unstable nuclei, 
Part I, which is termed ‘ Introductory,’’ and which occupies 
about one-third of the book, deals with the experimental methods 
which have been developed in mass and optical spectroscopy, 
radioactivity, and with artificially accelerated particles. Results 
of scattering and disintegration experiments are discussed, and 
the section concludes with a short chapter on the structural 
units which may be employed to build atomic nuclei. Parts II 
and III deal with stable and unstable nuclei while Part IV is 
devoted to transformations produced by fast moving particles 
and radiation. The subject matter throughout is very con- 
densed—were it not so the book would have assumed unwieldy 
proportions—but the author has displayed great skill and judg- 
ment in his selection and arrangement of the topics dealt with. 

Dr. Feather has done a real service in bringing together in 
this volume accounts and discussions of the vast amount of 


research carried out in this field. 


Men ave like Animals. By DONALD MACPHERSON. (Faber 


and Faber. 7s. 6d.) 


Reggie Brooks, the super-biologist and Nobel prizeman, 1s 
again involved in trouble, this time of an ostensibly physical 
nature, not extra-physical, as in the author’s previous scientific 
fantasy, Go Home, Unicorn. The recent Cambridge investigations 
on thought-produced electric currents have here been made 
responsible for the creation of a thought machine which can be 
actuated or affected by the thoughts of both sender and receiver ; 
and when such a machine is in the control of a jealous and 
unscrupulous woman scientist, the results can be imagined. 
Mr. Macpherson’s peaceful Canadian background becomes the 
scene of many horrific phenomena induced by the machine, and 
the interest is well sustained to the end. The significance of the 
title, however, remains obscure. 
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